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In Commemoration of The $00.000 ti 
Technics Dfrccl Drioe Pfuyer System 


In 1970 Technics introduced the 
world's first direct-drive turntable. 
Since then we have developed a 
range of turntables universally 
accepted by professional studios and 
discerning audio buffs alike. 

The heart of the original direct-drive 
turntable was the precise, low-speed 
DC servo motor with performance 
characteristics equal to that of fine 
record-cutting equipment. 

In developing phases a competitively 
priced tone-arm equipped direct-drive 
unit brought professional features 
within the reach of the discriminating 
hi-fi enthusiast. Then fully automatic 
operation was combined with the 
direct-drive principle. A major 
innovation was the quartz phase- 
locked SP-10 Mark II — a thoroughly 
professional unit with amazing 


performance data (w and f within 
0.025% WRMS) and separate power 
supply. 

In 1976 new generation technology 
such as the Back Electromotive Force 
Frequency Generator improved 
speed stability under varying loads. 
One chip 321-element integrated 
circuitry to drive and control the DC 
motor was also implemented. 

This year Technics offer you the 
widest choice of direct-drive 
turntables to complement your Hi-Fi 
system — a range reflecting not only 
the continuing advances of audio 
concepts but also eye-catching 
design. 

Leadership in the past. We think it's 
an obligation to provide leadership in 
the future. 


chnics 

hi-fi 



Shown above is the souvenir edition 
Technics SL-1300 fully automatic 
turntable presented to Haco 
Distributing Agencies Pty. Ltd., to 
celebrate the production of the 
300,000th Technics direct-drive 
turntable. 
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COVER: Ask George Hofsteters to come 
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expect to get a straightforward treatment — 
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ever seen in any magazine — turn to page 
37 . 
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NEWS 



HP SIGNATURE ANALYSER 

A new equipment to aid field 
troubleshooting to the compo¬ 
nent level of micro-processor- 
based products with Hewlett- 
Packard’s new signature 
analysis service technique. The 
Model 5004A Signature 
Analyser locates faulty bit 
streams in microprocessor- 
based circuits with an accuracy 
of 99.998 per cent. Because of 
complex timing relationships 
within logic circuitry, conven¬ 
tional service techniques (using 
oscilloscopes and voltmeters) 
are not adequate to easily lo¬ 
cate faults to the component 
level. 

Consisting of an active probe, 
connectors to test points within 
the circuit under test, and the 
case containing the electronics 
and display, the 5004A checks 
operation of microprocessor- 
based products where data 
streams are long and complex. 

It recognises and displays a un¬ 
ique hexadecimal number (sig¬ 
nature) associated with each 
data node in the circuit. 

After the service technician 
connects the 5004A to the pro¬ 
duct under test, he probes 
specified test points according 
to the manufacturer’s instruc¬ 
tions. Signatures displayed on 
the 5004A are compared with 


Cheap 35-step 
Programmable 

Hot news from ETI’s teleprinter. . . ETI LONDON . . . 
STOP PRESS NEWS . . . SINCLAIR HAVE JUST LET 
LOOSE A 35-STEP PROGRAMMABLE CAL¬ 
CULATOR SELLING FOR 15 POUNDS. IT LOOKS 
SUPERB, NAY VERY SUPERB. A FULL 294- 
PROGRAM LIBRARY COSTS ANOTHER 5 POUNDS. 
SHOULD BE RELEASED IN AUSTRALIA SOON. . . 
We’re following up this story and there should be a 
full description in next month’s ETI. 

CHANGES AT ETI 

Steve Braidwood, who has so brilliantly 
edited ETI for the past year is returning 
to Britain to take up a new career. The 
publisher would like to thank him for 
doing such an excellent job and join 
Steve's many Australian friends in 
wishing him every success in his new 
career. 

Steve's replacement is Les Bell. 
Les was originally with ETI's UK 
edition. He has spent the past few 
months in Canada where he has been 
setting up our new Canadian edition. 

Like Steve, Les is involved with 
amateur radio — his call sign is currently 
GM4CFM but will of course soon be a 
VK. 


correct signatures printed on 
the schematic of the circujt 
under test. If a wrong signature 
appears, the technician is 
guided, with the help of service 
notes, through the circuit to the 
faulty component. 

However, products must be 
designed with signature 
analysis service in mind. The 
duty-free price of the Hewlett- 
Packard Model 5004A is $1115. 


LOW-CONSUMPTION 

OP-AMP 

The Philips TDA4250 is a programmable 
monolithic operational amplifier de¬ 
signed for applications requiring low 
stand-by power consumption over a wide 
range of supply voltages - such as found 
in battery powered equipment. It is avail¬ 
able from Philips Electronic Components 
& Materials. 

The quiescent current of the amplifier 
can be set by a single external resistor or 
current source. With this programming, 
the power consumption, input current, 
slew rate and gain-bandwidth product 
can be tailored to a particular application. 
The current consumption can be reduced 
to a few microamps. 

The TDA4250 requires no frequency 
compensation, is fully protected against 
short circuits, and operates with a supply 
voltage from ±1V to ±18V. 


DICE FOR AUSTRALIAN 
TV 

Australian TV used DICE (Digital Intercon¬ 
tinental Conversion Equipment) for the 
first time for a live telecast on March 27th 
this year (for the Academy Awards presen¬ 
tations from the United Statps). ATN 7 in 
Sydney had the equipment installed to 
convert the American 525-line, 60 fps, pic¬ 
ture to our 625-line, 50 fps standard. DICE 
was developed by the British IBA and is 
manufactured under agreement by Mar¬ 
coni Communications Systems, Ltd. DICE 
uses computer techniques to interpolate 
between the points produced by digitising 
the American picture — an amazing feat 
when you consider this is not just a 
change in the number of lines (the IBA had 
a convertor for this when Britain changed 
from 405 to 623 lines) but also a change of 
field frequency. And then there’s the 
change from NTSC to PAL! 

Marconi equipment is installed byAWA. 
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DIGEST 


PIONEER TURNS 
TO QUARTZ 

Pioneer has headed up its new 
range with a super-precision 
quartz direct-drive turntable. The 
heart of the PL-550 is a quartz- 
PLL controlled high-torque 
direct-drive motor which brings 
the turntable platter up to true 
speed within two thirds of a rota¬ 
tion. Wow and flutter is kept to 
0.025 per cent (WRMS) with a 
signal to noise ratio of more than 
70 dB. Recommended retail price 
is $429. 


NEW SIGNETICS 
OP-AMP 


PHILIPS’ USRT 

Signetics new 2652 universal synchron¬ 
ous receiver/transmitter (USRT) is now 
available from Philips Electronic Compo¬ 
nents and Materials. It operates on a 
single 5 V power supply at band rates 
from dc to 2 MHz. Both the transmit and 
receive sections are fully buffered, and 
the device can operate in the full or half¬ 
duplex mode. Features include: prog¬ 
rammable sync or secondary address re¬ 
gister, programmable CRC generation 
and checking, programmable character 
length selection, automatic detection and 
generation of special control characters, 
automatic zero deletion and insertion, 
common parameter register and TTL 
compatibility. 


RS-232 ASCII 
BAR CODE READER 


Anderson Digital Equipment can supply 
the Model 9210 RS-232 ASCII Bar Code 
Reader manufactured by Intermec. 

The 9210 transmits information to the 
computer by drawing an imaginary line 
through the bar-code with the tip of the 
Ruby Wand light pen. The code is bi¬ 
directional. 

Intermec has chosen the ASCII code 
transmission format and the universally 
accepted RS-232C interface. For further 
information contact Anderson Digital 
Equipment, Sydney, 439 5488; Mel¬ 
bourne, 543 2077. 


NEW ELECTRONICS SHOP IN SYDNEY 


Signetics operational amplifier 
SE/NE538, now available from 
Philips Electronic Components 
and Materials, has a slew rate of 
typically 60 V/us, with a guaran¬ 
teed minimum of 40 V/us. Inter¬ 
nally compensated for gains of 5 
or larger, the SE/NE538 has a 
gain bandwidth product of 6 MHz 
and a differential input voltage 
range of 30 V. The common 
mode rejection ratio is typically 
90 dB. Full protection against 
short circuits is provided. 


A new electronics supply company, 
Dick Woods Electronics, has just opened 
on Sydney’s north shore. Situated in 
Hornsby, not far from Hornsby Hospital, 
the store is primarily involved in the im¬ 
porting and sales of CB gear and acces¬ 
sories but is now beginning to market 
components as well. A range of ETI kits is 
also planned. The company is partly made 
up of ex Dick Smith and Applied Technol¬ 
ogy staff. 

A mail order service is currently being 
set up and a catalogue is planned for the 


near future. As an introductory offer to 
promote their component service they 
have decided to make components avail¬ 
able to the general public at cost price 
plus freight and handling. This offer 
applies initially for a six week period 
commencing May 1 and is limited to or¬ 
ders of $10.00 or more. Although their 
range is fairly limited, as yet, they will 
make every effort to obtain any items or¬ 
dered which they do not presently stock. 
The retail outlet of Dick Woods Elec¬ 
tronics is situated at 17 Edgeworth David 
Rd., Hornsby, 2077 NSW. Tel. (02) 484238. 


LOW-PROFILE 12V PRINTER 


y* 1 



Philips Electronic Components & Materials has in¬ 
troduced the new 115DR character printer for data 
processing terminals, communications, instrumen¬ 
tation and point-of-sale terminals. Philips claims it is 
the first to be powered by only a single 12 V dc 
supply. With a profile of 100 mm, a weight of 3 kg and 
a tough environmental specification, the new 
printer also brings high-speed hard copy to mobile 
users. Doctors, fire brigades, police and ambulance 
services can receive messages, street maps, patient 
records and other vital information in clearly legible 
printed form at a rate of 66 characters per second. 
Up to 40 characters of 2 mm width and 2.92 height 
can be printed on a single line 96 mm long. 

Facsimile reproduction is easily possible with the 
new printer. The line spacing may be set so that 
continuous vertical lines may be formed seven dots 
at a time with each passage of the printer head. If 
information is transmitted dot-by-dot as a data 
transmission a picture or diagram is rapidly built up. 

The new printer comes complete with printer 
head and ribbon system, paper roller and feed 
mechanism and motor control electronics. The 
character generator and amplifiers for the head sol¬ 
enoids are not included. 
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GAMES 
TO PLAY ON 
YOUR OWN 
T.V. SET! 


Solo Squash Squash Football Tennis 



























PLAYTECH by 


THLESPCRT 



• Fine wood panel finish and elegant trim 
make a unit to complement any decor. 


• Kits have A.B.C. approval when used 
with a switch box 


• Full kit supplied for simple asembly by 
means of 8 self tapping screws. No metal 
working required. Silk screened circuit 
board and pre wound coils. Easy to align 
for stable and trouble free operation. 


• All parts 100% guaranteed, and ready 
assembled games have 6 months warranty 


• We sincerely believe this kit to be the 
best value on today’s market 


Please supply.unit/s TELESPORT, in □ Kit Form t ! Fully Assembled 

NAME. 


ADDRESS. . 

I enclose cheque/money order for $. in payment 

PLEASE ADD $1.50 FOR PACKING AND POSTAGE FOR EACH UNIT ORDERED 












Top Disc Cutting Studios, 
like The Mastering Lab, 
rely on Stanton’s 681-Calibration 
Standard in their Operations. 



Not everyone who plays records needs the Stanton Calibration 
Standard cartridge, but everyone who makes records does! 

At The Mastering Lab, one of the world’s leading independent 
disc mastering facilities, the Stanton 681 Triple-E is the measuring 
standard which determines whether a “cut" survives or perishes 
into oblivion. 

A recording lathe operator needs the most accurate playback 
possible, and his constant comparing of lacquer discs to their 
original source enables him to objectively select the most faithful 
cartridge. No amount of laboratory testing can reveal true musical 
accuracy. This accuracy is why the Stanton 681 Series is the 
choice of leading studios. 

When Mike Reese, principal disc cutter at The Mastering Lab, 
plays back test cuts, he is checking the calibration of the cutting 
channel, the cutter head, cutting stylus, and the lacquer disc. The 
most stringent test of all, the evaluation of direct to disc record¬ 
ings. requires an absolutely reliable playback cartridge ... the 681 
Triple-E. 


All Stanton Calibration Standard cartridges are guaranteed to 
meet specification within exacting limits. Their warranty, an indi¬ 
vidual calibration test result, comes packed with each unit. For the 
technological needs of the recording and broadcast industries, 
and for the fullest enjoyment of home entertainment, you can rely 
on the professional quality of Stanton products. 



Sole Australian Distributors: 

mm m leroya iimpustries^q 

l/UuvUl/wu Head Office: 156 Railway Pde., Leederville, Western Australia 6007. Ph. 81 2930. 
N.S.W. Office: 100 Walker St., North Sydney 2060. Phone 922 4037. 

VICTORIA Office: 103 Pelham St., Carlton 3053. Phone 347 7620. 

Available at quality conscious Hi-Fi dealers throughout Australia! 
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NEWS DIGEST 


WIN A CB RIG 


The next issue of CB Australia, 
number five, will feature a contest 
sponsored by MS Components. 
The prizes include a Sidewinder 
III mobile CB transceiver, a CB 
Signaliser, and other goodies for 
the runners-up. The contest is 
open to all readers of CB Au¬ 
stralia and ETI — if you win a 
piece of radio gear and you are not 
a ham or CBer then you can swap 
your prize for other goods of 
equivalent value. 

CB Australia number five will 
be presented free inside the June 
issue of ETI. It will include a 
series of reviews of AM/SSB 
transceivers. 


March Calculator 
Contest 

The winner of the March Unit- 
rex Calculator contest is Mr G. 
Ziemelis of Athelstone, SA. The 
correct answers are (1) BIG 
LOSS, (2) Fibonacci (3) Eduard 
Lucas. 


PHOTOACOUSTIC 

SPECTROMETRY 

Tecnico Electronics has announced a new 
type of analytical instrument — the Prince¬ 
ton Applied Research Model 6000 Photo¬ 
acoustic Spectrometer. In the past, measur¬ 
ing the optical absorption spectra of opaque 
solids and liquids has been extremely dif¬ 
ficult, if not impossible. With this new in¬ 
strument — the first of its kind in the world 
— an enormously wide range of materials 
such as metal powders, crystals, biological 
samples, smears, dense liquids, etc can now 
be routinely analyzed. 

Put simply, the PAS technique consists of 
placing the sample material to be analyzed 
into a specially designed airtight cell equip¬ 
ped with a sensitive microphone. Through a 
window in the cell, the sample is exposed to 
chopped, monochromatic light. Any light 
absorbed by the sample will cause a temper¬ 
ature fluctuation at the sample surface 
which, in turn, will cause a cell pressure 
fluctuation which is detected by the mic¬ 
rophone and electronically processed. 

A free 8-page Application Note on this 
new technique is available from Tecnico 
Electronics, Premier Street, Marrickville, 
NSW, 2204, or from Tecnico Electronics, 2 
High Street, Northcote, Vic. 3070. 


Win A Unitrex 
Calculator! 

This month’s contest was sent in by K Wal¬ 
lace of Nords Wharf: 

A missionary who had a gold chain with 
159 links was captured by a group of can- 
nibals (as are most missionaries in 
mathematical problems), who stipulated 
that he could purchase one day of free¬ 
dom for each single additional link of the 
gold chain that he gave them. They agreed 
to accept the principle of “change¬ 
making” (ie, he might give them a 7 link 
section, if they had 6 links to give him in 
change). The missionary’s goldsmith 
charged an exorbitant rate for making 
each cut link whole again. What is the 
minimum number of links that he had to 
cut in order to assure his existence for 159 
days (at which time he knew that he would 
be rescued)? 

Here’s a clue — despite the exorbitant 
rate charged by the goldsmith all the cut 
links are re-joined. Send your answer on 
the back of an empty envelope (don’t 
forget to add your name and address) and 
send it to Unitrex Calculator Contest 
(May), ETI Magazine, 15 Boundary Street, 
Rushcutters Bay, NSW 2011. Closing date 
is 15th June 1977. 



DIGITAL COMMUNICATIONS RECEIVER 

The McKay Dymek Company is now shipping its new DR-22 all wave, 
fully synthesized; communications receiver covering the frequency 
range of 50 kHz to 29.7 MHz. The firm claims the DR-22 is the first 
fully synthesized, digital readout receiver available for less than 
$2,900. 

The DR-22 comes equipped 
with switch-selectable 4 or 8 
kHz band width ceramic filters. 

Preceding the ceramic filters 
are crystal filters at 30 MHz and 
10.7 MHz for excellent overall 
selectivity and protection from 
intermodulation and cross 
modulation interference. 

The receiver runs on either 
110-120 or 220-240 V, 50-60 Hz. 

The price is $995.00. Write to 
McKay Dymek Co., 675 N. Park 
Ave., PO Box 2100, Pomona, 

Ca. 91766, USA, for further in¬ 
formation. 


QUAD TIMER 

Signetics SE/NE558 and 559 quad timers, now avail¬ 
able from Philips Electronic Components and Mate¬ 
rials, are monolithic timing devices which can be 
used to produce four entirely independent timing 
functions. The SE/NE558 output sinks current and 
the SE/NE559 sources current. 

All sections are edge-triggered; when connected 
in cascade for sequential timing applications, no 
coupling capacitors are required. The output cur¬ 
rent per section is 100 mA. The SE/NE558 and 559 
have wide supply voltage ranges from 4.5 to 16 V. 


HIGH RESOLUTION FFT 
SPECTRUM ANALYZER 

Princeton Applied Research’s new FFT Spectrum 
Analyzer, the Model 4513, provides 2.5to 5 times the 
frequency resolution of similarly priced competitive 
analyzers. A 4096 point transform is performed on 
the input data. A unique display feature allows 
switch selection of either 2048 or 1024 spectral 
lines. 

A dynamic range of 60 dB is guaranteed. A four 
digit LED display provides direct readout of fre¬ 
quency and amplitude. Digital outputs are standard. 
The Model 4513 can be used in a wide range of 
applications such as Fourier Transform Spectros¬ 
copy, Noise Analysis, Acoustics, Vibration Studies, 
and Musicology, to name a few. For further informa¬ 
tion contact Tecnico Electronics, Premier Street, 
Marrickville, NSW. 2204, or Tecnico Electronics, 2 
High Street, Northcote, Vic. 3070. 


The Calcu-Pen appeared in the 
American magazines around the 
middle of last year — a four- 
function plus per cent 8-digit cal¬ 
culator built into a bail-point pen 
— and now it is available in Au¬ 
stralia for approx. $50. Contact 
CWB Holdings, 71 Clarke St, 
Prahran, Victoria, 3181. 


Calculator Pen 
in Australia 
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CARTRIDGE AND STYLI SPECIFICATIONS 




seven 

ways 

to beat 
the 

odds... 




N7Q0EJ 

10 x 18/t 
(.0004 x 
.0007 in.) 
Biradial 
(Elliptical) 

Light 

Green 

6.2 mV 

N70B 

15/4 (.0006*3 
Spherical 

Beige 

6.2 mV 

M70-3* 

Dark 

6.2 mV 

64/i (.0025*1 

Green 


Spherical 




20 to 
20,000 
Hz 


20 to 
20,000 
Hz 


within 

2dB 


20 dB 
at 

1 kHz 


’Optional 78 rpm Stylus: Set amplifier to “MONO'’ or “A * 
NET WEIGHT: 5.8 grams 

INDUCTANCE. 720 millihenries 

DC RESISTANCE: 630 ohms 


400 Hz ~ 20 cm/sec 
1.000 Hz-26 cm/sec 
10,000 Hz-11 cm/sec 

a,7,, rn 


400 Hz - 20 cm/sec 
1.000 Hz-26 cm/sec 
10,000 Hz -11 cm/sec 
at 2 grams 


OPTIMUM LOAD: 47,000 
ance in parallel 
picofarads 
channel. 


resist- 
to 500 


FULL ONE YEAR WARRANTY: Shure Brothers Incorporated (“Shure’*) war- 
rants to the owner of this product that it will be free, in normal use, of any 
defects in workmanship and materials for a period of one year from date of 
purchase. You should retain proof of date of purchase. Shure is not liable for 
any consequential damages. If this Shure product has any defects as describ 
above carefully repack the unit and return it prepaid to your dealer or t 
Shure Service Centre in Australia — Audio Engineers Pty. Ltd., 342 Kent^ 
Sydney, N.S.W., 2000, for repair. The unit will be repaired or replac^srand 
returned to you promptly. This warranty does not include stylus i 

PATENT NOTICE: Cartridge and stylus manufactured under one ol^fhore of th 
follow mg U.S. patents: 3,055,988. 3,077,521, 3,077,522, and 3,463.889 Oth 
patents pending. J 


SI—I L_J RRI 


The response curve is basically flat within the audible 
spectrum. Comparable with cartridges costing twice 
the price! 

1 Trackability is the measure of a cartridge’s total 
performance. This cartridge has excellent full frequency 
trackability with an exceptional capability to track the 
highly modulated passages of most records. 

i The 1 V 2 to 3 gram tracking force range means the M70 
cartridge series is suitable for the vast majority of stereo 
systems made today. 

Besides backing our cartridge with a full one-year 
warranty, we also assure you that our genuine 
replacement styli will restore your cartridge assembly 
to the exact original specifications-no matter where in 
the world you buy the genuine Shure N70B (spherical 
tip stylus for the M70B cartridge model), the N70EJ 
(elliptical tip stylus for the M70EJ cartridge), or the 
N70-3 (optional 78 rpm stylus). 

Only Shure can deliver this caliber of technology for 
high fidelity cartridges. 

From the same engineering team that created the 
incomparable V-15 Type III cartridge. Our unbroken 
track record in 18 years of stereo high fidelity is your 
assurance of quality. 

No other cartridge offers this much performance at such 
* a low price. 


M70EJ & M70B 
cartridge series... 
the better 
bargain 


• Audio Engineers Pty. Ltd. 342 Kent Street, Sydney. N.S.W 2000 

• Audio Engineers (Vic.) Pty. Ltd. 2A Hill St., Thornbury. Vic. 3071 

• ^?.f n S'!??£ rs < Qld > Pty- L,d - 57 Castlemaine St., Milton. Qld. 4064 

• Athol M. Hill Pty. Ltd. 33-35 Wittenoom St., East Perth. W.A. 6000 


AE117/FP 























NEWS DIGEST 


DO YOU NEED A 
SPORTS TIMER? 


We are planning to design a digital 
stopwatch for use by sportsmen, their 
coaches, and their spectators. Basi¬ 
cally the timer will consist of a digital 
clock which starts at the press of a but¬ 
ton or when a suitable signal is fed into 
a socket and the elapsed time is dis¬ 
played in hours, seconds, and decimal 
seconds. Other facilities could include 
any number of ‘latches’ — when you 
press a button or feed in a control sig¬ 
nal the time on the display at that in¬ 
stant is frozen in a memory for display¬ 
ing on a separate display or on the 
main display when a switch is oper¬ 
ated. 

So far we would have a timer capable 
of giving times for, say, eight com¬ 
petitors in the same event, and, with 
the facility to clear the latches, times at 
the end of any lap can be recorded. But 
times for laps other than the first can¬ 
not be read directly — you have to sub¬ 
tract the time at the end of lap five from 
the time at the end of lap four (which is 
lost when you latch lap five) to get a lap 
time. 

We could therefore add, at some ex¬ 
pense, sophisticated facilities like cir¬ 
cuits to give lap times; these would act 
as separate timers whose starting and 
stopping times were independent of 
the master timer (or they could all stop 
when the master timer stops). 

Then we could add a lap counter — 
now the project could give you read¬ 
ings like: total elapsed time, lap 
number, times for each competitor at 
the completion of the last lap (to tell 
you who’s winning), and individual lap 
times. Further we could, if it was worth 
it, put circuits into the timer to rank the 
competitors at the end of each lap. 

We have so far looked at timers, 
counters, latches, and simple arithme¬ 
tic functions. Another circuit we could 
add would be a comparator — you 
could feed a number into the device 
(using thumbwheel switches or maybe 
a keyboard) and ask it to compare this 
nnumber to one of the timers or coun¬ 
ters. Then an alarm output could tell 
you when 400 seconds have elapsed, 
or when 50 laps are completed, etc. 

A simpler comparator could detect 
zero in a count-down timer, but you’d 
have to put a starting number/time into 
the device before you press the start 
button. Rather than inserting numbers 
by digit, we could use a circuit that had 
a fast-count button which you hold 
down until the desired number comes 
up on the display (or very-fast-count, 


fast-count, ar>d slow-count buttons?). 

We could provide BCD or seven- 
segment outputs to drive slave displays 
or giant scoreboards, or outputs for 
bar or circular displays to give an at-a- 
glance indication of elapsed time (or 
time left to play) — using rows of LEDs 
or globes. 

We could provide more facilities, vir¬ 
tually anything you ask, but we don’t 
expect to be able to do this and please 
the majority of our readers. So we’re 
going to try something new — we’re 
asking you, the readers, to find the 
right compromise for us. You can’t 
have all the facilities described here. If 
you could have only about half of them 
which would you pick? 

To make it easier to evaluate your 
suggestions could you please keep to 
the following order in your submission. 

(1) Name the sports you wish to time 
(2) Name the amount of money you 
would be able to spend on parts (3) 
What are your requirements for the 
master timer (max. time, min. resolu¬ 
tion, button or electronic switches)? 
(4) How many competitors do you want 
to simultaneously monitor? (5) What 
information do you need about each of 
these competitors? (7) How many dis¬ 
plays per competitor? What kind of 
displays? (8) If you have other sugges¬ 
tions or ideas about how to approach 
the project please put brief notes here. 

Bear in mind that we are asking you 
to compromise — don’t ask for an all¬ 
singing/dancing job for $50. Send your 
ideas to Sports Timer Project, ETI 
Magazine, Rushcutters Bay, NSW 
2011 . 


ADDENDUM 

‘High Voltage, High Current Supply’, 
December 76 ETI. 

It is theoretically possible with the 
circuit as it stands to achieve second 
breakdown of the series pass element 
Q2 (MJ 413) on slow risetime switch on 
into full load. In fact one failure has 
been observed under these conditions. 
The recommended modification is to 
parallel Q2 with another MJ 413 and 
insert 4.7 5W balancing resistors 
separately in each emitter lead. With 
this combination no failures have been 
observed under extensive testing with 
the adverse conditions. I should em¬ 
phasize that no modification is neces¬ 
sary if fast risetime is desired (ie, C2 
absent), and similarly if switch on into 
full load is not anticipated. 


3 FERGUS0N_ E 

“DEVELOPMENTS” 



TYPE TSB143 
Amps 

BATTERY CHARGER 


SPECIFICATIONS: 

INPUT: 240 Volts 50 Hz: OUTPUT: 12 Volts 
at 4 Amps; DIMENSIONS: 83 mm High x 
95 mm Wide x 133 mm Long; WEIGHT: 
1.7 Kg; ENCLOSURE: Moulded Polycar¬ 
bonate; PROTECTION; Internal Self- 
Resetting Thermal Switch; STANDARD: 
Australian Standard Cl26 — Electricity 
Authority Approval N158. 



YES! IT’S DIFFERENT. 


It is different to the earlier model — it is 
provided with a large scale Ammeter and 
an internal self-resetting thermal switch 
for automatic overload protection. 


YES! IT WILL FULLY CHARGE. 


It will fully charge the average auto battery 
overnight, without the necessity of select¬ 
ing a special boost” position. 


YES! IT'S AUSTRALIAN MADE. 


It is made in Australia and designed to 
comply with Australian standards for con¬ 
tinuous operation at 4 Amps. 


YES! IT'S THE HUSKY. 


It is called the Husky Mark 4” because it 
is 4 Amps continuous rating and not the 
Husky 6 or 7” because the meter will 
occasionally and briefly read 6 or 7 Amps 
under some battery conditions. 

Available from 
ELECTRICAL AND 
AUTO ACCESSORY 
WHOLESALERS 


Manufactured by: 

FERGUSON TRANSFORMERS 
P/L 

Head Office: 331 High Street. 
Chatswood, NSW 2067. 

L Phone (02) 407-0261 — Telex: AA25728. 

Branches & Agents in other states 
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(Electronics) Pty. Ltd. 


TRADING HOURS 


yPJ>*“I UES - WED & FR,: 9am-5.30pm. THURS: 9am-7pm. 
SAT: 9arn-12 noon. C.O.D.’s: Please add $2.40 to posting fee. 
NO ORDERS UNDER $4.00 accepted. For replies please send 
S./V.E. Post and Packing $1.00 where not Included in price. 
PLEASE . . . PLEASE PRINT VOUR NAME & ADDRESS ON 
ALL ORDERS AND CORRESPONDENCE. 


THE GREAT NAME FOR ELECTRONIC 

164-166 REDFERN ST., REDFERN, P.0. BOX 156 REDFERN,' 


COMPONENTS IN AUSTRALIA 

d.S.W: 2016 TEL: 69-5922 or 69-6912 


Hi Buffs, Experimenters, CB’ers. Got some good news and some bad news. The bad news first - 
’fraid Dick has lost one of his best CB, Electronic, and Component advisers from Gore Hill. 


Gary Temple is now at our address as advisor. Now the GOOD NEWS. If you need advice -about 
CB rigs, antennas, or components -real facts, then come and see Gary. He will tell you the true 
facts even if it means sending you to the opposition till such times as he can tell you different, 
AND THAT’S THE TRUTH ... Here’s Gary with some more good news. 


First some aood news for experimenters. For me there’s always been something 
lacking In kits on the market, and I finally have an inkling of what it is. They are all 
planned to the last detail and deny us that niggling need to add, to take from and to 
change them, they deny us the fun of throwing in our own two cents’ worth. Most of 
them we build without really understanding just how they work so we can’t readily 
change them, or they don’t work at all. Well, I’m trying to change that. I’m getting 
some ideas into kits made up of cheap and easy to get components mounted into 
Veroboard. None are overly ambitious or made to serve a specialized function but 
are basics like oscillators, timers, triggered alarms, counters, frequency divid¬ 
ers. Some transistor, some TTL, some C-MOS, but complete with clear instruc¬ 
tion how to build the basic kit and hints and ideas of its possible uses. Most will be 
worth four or five dollars. If you have trouble with any of these you won’t have to 
cop that blank look from the counter boy when you take it back for help. You can 
come and see me personally. COME IN, & SEE THESE KITS NEXT TIME 1 
AY .. . GAZZA 


PASSING OUR WAY 


E YOU’RE 


Two transistor oscillator. Suit Continuity Tester. Morse Practise Oscil¬ 
lator. Audio Signal Generator. Switchable Low Frequency Marker. Small 
Capacity Tester . . . Just $1.50 KJT ,y 


How abput this two transistor (LDR) light triggered alarm kit. Suite simple 
games like, Rifle Shooting with light source, or Find The Bomb game. Just 
great for parties, try and find the kit in a dark room without activating it 
armed, only with a flashlight. Experiment with data transmission by light 
source. Hook it to relay and motor, open your garage doors with your car 
headlights. A thousand uses . . . Just $2.50 K(T >2 . 


Try this two transistor (LDR) darkness triggered alarm kit. Suit Poor Light 
Photo warning, feed it to a relay and Turn On The House Lights. Great Tail 
Light Failure warning kit. Just $2.50 KU 3 


Here’s a handy two transistor (LDR) darkness triggered FLASHING, 
FLASHING, FLASHING alarm kit. Has real possibilities. For late fisher¬ 
men, an after dark buoy MARKER. Put this kit on your dash and Find Your 
Car in a bio car park after the show. Give clear flashing warning of any light 
source failure. Industrial applications by the score . . . Just $2.60 J 

KIT 4. 


Now, a CB EXPERIMENTER’S KIT, a two transistor miniature transmitter. 
Works at CB frequencies, puts out about 15mW of tone or voice mod¬ 
ulated carrier. Can be picked up by any 27meg receiver sixty to a hundred 
feet away if the wind’s right. Fits into a matchbox. Perfect for tuning 
receive sections of CB marine units or hand helds, but you’ll have to find 
your own 27meg crystal . . . $ 4.50 KIT 5 


Another CB experimenter’s kit, a Constant Volume Output Pre¬ 
amp kit. Add it to telephone amps, intercom systems, PA amps, 
Tapedecks Cassette recorders, or work it into the audio stages of 
your short wave communications receiver to eliminate fading. 
How about; (if you’re good, with the aid of our tiny metal film 
resistors) packing this into the mike of your CB or 144 port¬ 
able to serve as a mike compressor. WHY PAY $48 for a com¬ 
pressor almost as big as the ARRL hand book when you can 
experiment with this little bottler for a lousy . . . $ 4.00 

KIT 6. 


IS YOUR LIFE WORTH THE PRICE OF A KIT??? Any buff at all that uses mains power, (don’t we all) 
can really find uses for this kit. It sniffs out the fifty cycle mains hum radiating from cable, 
switches, transformers, appliances with absolutely no physical contact. Very handy too for 
determining if SOcycle AC is about, even if transformed down to low safe voltages. With red diode 
only's^ KIT 8A S P4P $i USt 8300 * ,T 8 P4P 81 * But for ° reater sensitivit y use the meter kit at 

KlT 8 




k \ 




ALL KITS INCLUDE CLEAR AND COM¬ 
PLETE INSTRUCTION AND POSSIBLE 
USES. THEY ARE PRIMARILY EDUCA¬ 
TIONAL KITS FOR THE EXPERIMENTER 
OR HOBBYIST. BACKUP REGARDING 
..WIDER USES, OR CONSTRUCTION 
PROBLEMS WITHIN REASONABLE 
LIMITS MAY BE SOUGHT FROM OUR 
TOP ELECTRONICS ADVISOR. 
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KITS 


Want to pay $15 or $18 for an antenna 
trimmer ’course you don’t (who does?) 
but then if you don’t know how to make a 
good one, then you havn’t got much 
choice. But now you have a choice. Buy 
one simple kit. No it doesn’t include a 
box or panel fittings for PL259s, who 
needs them! Most CB’ers would like to 
see their trimmer built into their rig or 
SWR meter, well you’ve got it, the kit and 
complete instruction on how to do it with 
less insertion loss than most commercial 
units. . . It’ll cost you a lousy. $2.50 
KIT 9 


Here’s a couple of TTL kits for those of you breaking into ICs. A three 1C counting unit 
incorporating a 555, a 7490, and 7447. Simple enough for those already into TTL, but an IDEAL kit 
tor the beginner and completely instructed to cater for the beginner. Not to mention a good run 
down of possible uses for the unit once working and understood by the constructor. This kit is 
complete with display, five volt regulation, veroboard, wire, solder, battery connections Just 
$6.30 plus P4P. K|T10 


Another TTL kit. This one is very much like the one above but the final 1C the 7447 is substituted for 
a 7441 making the kit an eleven led chaser with variable speed control and brightness. Once 
understood, this kit can be used to drive triacs at the mains for chasers at discos, dances, the local 
water hole. This kit is absolutely complete and worth just $8.00 KIT 11 Plus PAP. K j j -| -j 


Ever wanted to build a frequency counter, but not sufficiently inclined or wealthy to come good for a 
minimum of $100 for the commercially produced kits just yet. Well, try our mini frequency counter 
kit. Good to about 100k and a lot of fun to build. If you fancy your self as compact experimenter, 
there’s no reason why you can’t get this kit into a mini-box of the buck twenty variety. The kit 
includes board, wire, solder display . Just $16.95 KIT 12 plus PAP $1, K | T 12 


Here’s a completely experimental kit. It’s a simple fact that most of us 
can’t cope with designing filters in audio projects. Well in this kit there’s 
enough components and Clear Instruction to make up and experiment 
with high, low and band pass filters of both RC and LC construction. Also 
included in the kit is a variable frequency audio oscillator with sine and 
square wave outputs and a crystal ear phone . . . Just $5.50 K IT 7 


PNP Car Radio. Transistors 2SB367 — VCE25c 1c 
400mA. A $1 special elsewhere around town, but at 
MS.C. — 75c. A lousy $6.50 for 10. 

















NOW SOME GOOD NEWS FOR THE CB’ERS. If you are passing our 10-20 and not on a 10-17 drop in and 
eyeball and let us give you a 10-9 on our latest. THE ROYCE 23CH CB UNIT. 

Not only a 23ch CB but an AM/FM STEREO RADIO too. But it’s handsome. GOT TO BE EYEBALLED TO BE 
BELIEVED. Yours for $199 even. 


SIDEBAND . . . SIDEBAND . . . SIDEBAND. Our latest THE JOHNSON 352D VIKING 
SIDEBAND RIG. This is for the big boys, the ultimate in CB RIGS. The tone and noise 
suppression is excellent. This unit certainly does not suffer from that real ti nny, scratc hy, 
death rattle some other brands of sideband rigs pass for audio output. 

COME AND SEE THIS LITTLE BEAUTY, WITH TWELVE MONTHS 
GUARANTEE ... . JUST $289 . . . right JUST $195 for the BEST. 




And now for the road Knight’s gear jamming eighteen wheelers. If you want to get above the advertised 
propaganda splashed every where about CB RIGS, if you want to see CB, talk CB and do it with some 
one that knows CB, not a counter-jumper, it’ll be my pleasure if you drop in. I’ve sweated my butt off in 
front of a 22tonne load or two in my time, and hauled wheat back of Moree on dust roads so potted you 
could lose your spare tyre in some of the holes if it fell in. You tell me what you want out of CB and your 
driving conditions I’ll tell you your best buy. If we haven’t got what I reckon you need, I’ll send you to 
who has, that’s no bull-bar. Something I don’t need is a 16 stone interstate gear jammer after my butt 
cause I pointed him the wrong way. 


NOTE . . . KNOBS . . . Knobs for 
your hi-fi equipment — CB and pro¬ 
jects. We've got some beautiful 
solid aluminium machine turned 
knobs, all sizes all styles at fifty 
to eighty cents each. THESE ARE 
REALLY PRETTY. 


And now just to come back for the final, we've got a range of 
antennas from helicals to baby gutter mounts, $29 to $19.95 
all covered, RF signalizers at $42, extension horns and PA 
speakers around ten, eleven bucks, good quality PL259s at 
$1.95 and the CALCOM CB BOOKS, at about four bucks. If 
you can't get in right now, at least give me a bell on the land 
line. Well for now I'll back up and stand on the side, perhaps 
catch you on the co-ax . k . I'm gone. 


CD 

v.jL 


Got some news for the Buffs too. Now I admit that working in the trade makes 
getting hold of parts a little easier. But I haven’t forgotten at the beginning; the 
searching for good buys and lovingly cleaning up already used components. I 
guess it’s force of habit that keeps my eyes peeled for good buys as new stock 
comes in, and this month it looks like we ve got plenty. 

TRY THESE PRICES ON, WOULD I LIE,? 


I found some solid state relays too. Anyone working 
with alarm systems will find use for these. They’ll carry 
5 amps and 250 V switch and need 3 to 32 V volts to 
work efficiently. They’re about five by five centimetres 
by three deep, solid encapsulation. The weather won’t 
hurt these . . . yours for $3.50 each. Plus P&P $1. 


Bundles of hook up wire in all 
colours and lengths with pre¬ 
stripped ends. I figured if I 
mixed up the colours some and 
made up a fist size bundle of 
assorted lengths, with hook¬ 
up wire ten cents a meter off 
the roll now-a-days, a decent 
bundle would have to be worth 
a $1.00. 



RESISTORS. Metal film, half watt 
(bout the size of normal one-eighths) 
for a lousy three cents each. Almost 
every popular value covered up to 
the meg range. 3c Plus P&P. 


SUPER SPECIAL, JUST IN. 
RF TRANSISTORS, Good to 
470megs, at two watts output. 
Photo copy of specs available 
for 20cents. Would be perfect 
as drivers for that FM 
LINEAR. Only four hundred 
in stock, and they will not 
last long at only $1.95 each. 

, £ A SUPER EXTRA 
^ SPECIAL, 10 FOR 
H E ' ONLY $15. 


Dr 


Found some Lag switches (circuit breakers) out back. 
Neat, small, one amp drop-out. Electricians, and you 
buffs working with power supplies will find good uses 
for these. Just $2.00 each plus P&P. 


WE HAVE A REAL SPECIAL 
FOR THIS MONTH ONLY 

CB POWER SUPPLY But Good 


All Parts - including approved 3AMP Star Delta 
Transformer. 3AMP 200V Bridge Recti¬ 
fiers complete with full building instructions. 

$42.50. P&P $6.00. 

We've got good stocks of the 3AIVIP 200W full 
wave recs (filtered) if you've got your own 
trans. They are just $2.00. Plus P&P 50c. 


MSC QUICK LIST 

S.W.R. METERS, three types 
in stock. Single meter, $16. 
ASAHI dual meters, $29. 
TOVO, model VM-IE dual 
meter only $31. ONE WATT 
HAND HELDS, Two PL259’s, 
with lOOcms co-ax inbetween, 


CURLY CORD for that mike. 
$1.50. AMPHENOL PL259’s, 
COMPLETE WITH RE¬ 
DUCING ADAPTOR, $1.95. 
Got ELBOWS, T PIECES, 
and JOINERS to sell with our 
CO-AX to COME IN, SEE. 
PLEASE DON’T FORGET 
P&P IS EXTRA. 


PAC No. 

$3.00 

CONTENTS 

PRICE 

SC. 2 

100 Assorted T018 & T05 NPN & PNP 



Silicon Transistors 

$2.50 

SC. 3 

5 T066 (2N3054 Series) Transistors & 5 



MS3055-1 (Marked) Power Transistors 

$0.90 

SC. 4 

100 100V 3 amp Plastic Rectifiers 

$4.50 

SC. 5 

100 100V 5 amp T05 Metal Case Rectifiers 

$5.00 

SC. 6 

20 2N3055-1 (Unmarked) Power Transistors 

$3.00 

SC. 9 

50 EM402 Diodes, 200V 1 amp 

$3.00 

SC. 10 

50 EM404 Diodes, 400V 1 amp 

$3.75 

SC. 11 

50 EM406 Diodes, 600V 1 amp 

$4.00 

SC. 12 

50 EM408 Diodes, 800V 1 amp 

$4.25 

SC. 13 

50 EM410 Diodes, 1000V 1 amp 

$4.75 













Electronics Training 
in the Air Force 


Steve Braidwood's report on his visit to the RAAF School of Radio. 


(Below) The RAAF School of Radio at 
Laverton, Victoria. The school moved to 
this new building in December 1974. 



ELECTRONICS TRAINING, that's 
what the ad says, which covers communi- 
cations, computer principles, radar, etc. 
Then after training you get almost ten 
thousand dollars a year. 

Ten thousand dollars for doing what? 
How long does it take to finish training 
and get down to work? What are the 
conditions like, how good is the training 
when you are looking for a job on Civvy 
Street? 

And those readers who are in a 
position to recruit electronics staff might 
like to know what to expect from one 
of these 'electronics specialists'. 

At the invitation of the RAAF Re¬ 
cruiting Publicity Office I armed myself 
with these questions and went down to 
the place where adult trainees learn 
their skills — the School of Radio at the 
Laverton RAAF base. 


Adult Technical Training 

Adult technical training is given at two 
RAAF schools: Wagga, NSW, is the place 
for electrical and mechanical trainees, 
and at Laverton, Victoria, the speciality 
is electronics. Trainees have to decide 
their trade before starting training and 
from then on they follow a specialised 
course, Radio or Electrical/Mechanical. 

Adult trainees ('adult' entry is for 
17 to 34-year-olds) choose one of three 
courses at the Radio School. All three 
train recruits to maintain the electronic 
equipment that the airforce relies on for 
communications, surveillance, navi¬ 
gation, etc. 

Graduates become Airmen on pay 
level six — the top level. Specifically, 
the three trades are: Radio Technician, 
Ground; Radio Technician, Air; and 
Telecommunications Technician. The 


suffixes 'Ground' and 'Air' refer to the 
type of equipment the technician main¬ 
tains — all technicians work on the 
ground at an RAAF base, they do not 
(normally) go up in the plane. 

So that's the job you train for — you 
become part of a maintenance team at a 
base and it is your job to keep the gear 
in good order. The equipment you work 
on is generally bought from private com¬ 
panies and is built to a very high 
standard. Usually it is very expensive 
and because it was built so well in the 
first place much is still in first-class 
order after years of service (so don't be 
surprised to find valves being used!). 

The newly graduated technician does 
not have sufficient training to meet the 
air force's standards for being com¬ 
pletely responsible for a specific equip¬ 
ment system. The school runs post- 
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This classroom is where the trainee learns how to solder. The in¬ 
structor explains a particular soldering job on the blackboard and 
straight away the trainee tries it out using his temperature-controlled 
iron. 


The physical environment of RAAF electronic equipment is very 
harsh, and the average solder joint won't stand up to the vibration. At 
the Radio School the trainees learn high-reliability soldering to NASA 
standards; courses are also conducted for instructors from the RAA F 
and other organisations. 


graduate courses to give this specialist 
training where necessary. For a year or 
so after graduation the technician will 
work as part of a team — under the 
supervision of a more experienced 
technician. 

The Courses 

New recruits don't get straight into tech¬ 
nical training, f irst they go to Edinburgh, 
South Australia, for ten weeks of recruit 
training. Then they arrive at the Radio 
School where training is organised in 
two parts — with the Initial Training 
Squadron and with the Advanced 
Training Squadron. 

Initial Training Squadron 

The first three weeks at the school are 
spent bringing everyone's maths up to 
standard. The remaining 27 weeks in 
Initial Training Squadron are evenly 
split into three parts: Elect-1, Elect-2, 
and Elect-3. Elect-1 covers the funda¬ 
mentals of dc and ac. Elect-2 goes on to 
study amplifiers, and Elect-3 looks at 


wave generation and shaping. 

Concurrent with the theoretical work 
the trainees develop their fitting and 
handskills. The school is equipped with 
workshops for metal work and the 
photographs show the soldering 
facilities. I was very impressed by the 
equipment and techniques used to ob¬ 
tain high-reliability soider joints (in¬ 
volving such disciplines as cleaning the 
solder before applying the iron!). NASA 
standards and techniques formed the 
basis of the course and trainees use Roy- 
ston tool kits and Adcola controlled- 
temperature irons, as shown in th‘e 
photographs. With hundreds of dollars- 
worth of equipment no-one can blame 
the tools for bad workmanship. 

Advanced Training Squadron 

The first nine weeks in the ATS is de¬ 
voted to digital electronics. The trainee 
works with teaching aids developed by 
the staff of the school and learns how 
he can test gear to check if the logic 


elements are working correctly. The 
school has a rack of boards with enough 
of each basic logic circuit to go around 
the class. The emphasis is on recognising 
whether the circuits are working cor¬ 
rectly. It is common teaching practice 
to deliberately manufacture a fault in a 
circuit and see that the trainee follows 
the correct approach in locating it. The 
course does not go into much depth in 
the complicated area of designing logic 
systems. 

After the logic training (Elect-4) the 
Ground, Air and Telecommunications 
technicians breakout for Elect-5 and 
Elect-6. These final two parts of the 
course, each of 12 weeks, cover com¬ 
munications, control electronics and 
radar. Previously the trainee will have 
learned to deal with the individual blocks 
as they are joined up systematically to 
form a piece of actual equipment. 

The school has a range of represen¬ 
tative equipment for the trainee to 
practise on. Now he puts together the 



Before the trainee can maintain the complex equipment used in the Air Force he has to know how to use the test instruments and 
how to diagnose faults in simple circuits. 
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Some of the eauipment that the Radio Technician will be working 
with after graduation. As an undergraduate he does not get specialist 
training on any specific equipments. 


In the Advanced Training Squadron the trainees see how the building 
blocks ot electronics (coverea m tne Initial Training Squadron) fit 
together. This block diagram explains the operation of a UHF 
transceiver. 




■j *00 
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skills learned in the previous year as he 
tackles real maintenance problems. 
Apart from the radio communications 
equipment used at the bases and in the 
air, the school has direction finding gear 
from aircraft and control towers, plus 
radar and its own full-scale computer. 
The school has recently installed a new 
minicomputer which will now be 
standard throughout the airforce. 

Instead of Elect 6 the telecom¬ 
munications trainees look specifically 
at telecommunications theory and 
systems. 

That completes the 59 weeks of 
adult training. Adult trainees are in 
classes of about 24 which start every 
month (as the course lasts about 15 
months, there are 15 classes under 
tuition at any time). That adds up to 
nearly 400 trainees. The instructional 
staff numbers about a hundred and the 
school is served by about seventy 
support staff. Examinations are taken 


throughout the course and this fits 
well the staggered entry scheme — 
examiners are continuously occupied 
setting and marking papers and should 
any trainee fail an exam he only has to 
be put back one month to resit (not a 
whole year). 

Apprentices 

As well as the 17 to 34 year-olds on the 
Adult Training the Radio School takes 
on apprentices — straight from school. 
Apprentice training takes 2% years and 
all this time is spent at the Laverton 
base. Apprentices are eligible only for 
the Radio Technician courses (not for 
telecommunications). Their syllabus in 


electronics is equivalent to the 'adult' 
syllabus but in addition the curriculum 
includes sporting and other general 
tuition. 

Conditions 

The school itself is very modern and 
well equipped — the building has been 
in use only since December 1974. The 
complex covers an area of 3% acres and 
has 77 offices, 81 classrooms, 7 work¬ 
shops, a theatrette, a library, plus tea 
rooms, changing rooms, etc. The 
grounds, at the Laverton RAAF base, 
are very pleasant. 

All the apprentices live-in at the 
school and adult trainees can do the 


Tn test the trainee's handskills 
he is required to maxe a piece of 
electronic equipment — a super- 
het radio is suggested but he 
can choose his own project if he 
wants — and many choose pro¬ 
jects from ETI. 


- 
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This console shows trainee technicians and operators what to expect at the base 
when they graduate. 
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same. Married trainees cannot be 
offered family accommodation on the 
base but they can often oe accom¬ 
modated in RAAF houses nearby. 

Pay 

Apprentices are paid the following 
weekly rates during the three years of 
training — $64.34, $84.25, $114.89. 

Adult trainees are paid the following 
weekly wages: recruits $130.91; first- 
year trainees, $135.61; second year 
trainees, $155.52. 

On graduation the trainees are paid 
as level 6 airmen, at $191.09 a week. 
On promotion to sergeant this becomes 
$207.18. 

From this the members have to pay 
$17.50 per week for accommodation 
and meals. 

Service 

The apprentice is required to serve for 
nine years and the adult trainee for 
six - and this includes the training 
period. 

Other Courses at Radio School 


The school has its own Sabre 
aircraft fminus wings, etc} to 
show trainees the air equipment 
in situ. This chap is dialling up 
a frequency on the synthe¬ 
sizer of the UHF transceiver. 


RAAF Cadets 

After my visit to the Radio School at 
Laverton I called in at the Engineering 
Cadet Squadron, RAAF Frognall, in the 
Melbourne suburb of Canterbury. Here 
are residential quarters for under¬ 
graduates participating in the Engineer 
Cadet Scheme. The cadets are enrolled 
for four-year degree courses at 
Melbourne colleges (mainly the Royal 
Melbourne Institute of Technology) in 
Aeronautical, Mechanical, Communi¬ 
cations or Electronic Engineering. 

The cadets apply at the time they ap¬ 
ply to university and the Air Force 
selects a small number of these — 


about twenty-five are picked for com¬ 
munications and electronic engineering. 
Accepted cadets starts in January — 
about six weeks before the academic 
year starts. They are instructed in 
service subjects (administration, 
weapons, English, public speaking, and 
drill) and ao on trips to bases, etc. 

In term-time the cadets arise at 6.45 
and after breakfast they go to college by 
air force bus. They wear civilian clothes 
during the day and are taken back to 
Frognall by bus in the evening. After 
dinner on Monday to Thursday they 
have a period of supervised study — 
Friday and Saturday nights are free for 


The Quad radar can pinpoint 
an approaching aircraft to enable 
the controller to guide it in 
for a landing. The system at the 
school is used to train technicians 
at undergraduate or postgraduate 
level. 


In addition to training technicians 
the school runs courses for operators 
of telecommunications equipment. 

There are also post-graduate courses 
for technicians and operators. Technical 
postgraduate training courses last an 
average of six weeks and they cater for 
the specialist needs of Radio Tech¬ 
nicians, Ground, and Telecommunica¬ 
tions technicians (Radio Technicians, 

Air, are given specialist courses at the 

bases where they work). The Radio 

School courses teach specific 

equipments used for radar, direction 

finding, communications, data handling, 

etc. One post-graduate course lasts 39 

weeks — to train technicians to maintain Thei sc h 00 i has its 

the air force's minicomputers. own library. 
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leave. Third and fourth year cadets get 
week-end leave, if they wish. The degree 
courses studied are standard courses 
organised by the colleges and the cadets 
study alongside civilian students. 

The Frognall squadron is based in a 
characterful house built in 1890. The 
cadets have their own rooms and mess 
and they have facilities such as TV, 
billiard and recreation rooms and bar. 

On graduation the cadet is commis¬ 
sioned as a Flying Officer on a salary of 
$10,828. Cadets who cannot meet the 
degree standard might qualify for a 
diploma in their subject and these are 
commissioned as Pilot Officers for a 
year (the diploma course takes only 
three years) before promotion to Flying 
Officer. After three years and passing a 
promotion exam the Flying officers are 
promoted to the rank of Flight 
Lieutenant, currently worth $12,947 
($15,876 after five years). 

The pay for Officer Cadets goes as 
follows - $4813, $5433, $6054, $6674 
for the four years of study. 


All photographs courtesy of the Central 
Photographic Establishment. 


Where To Apply 

Application forms and further 
information can be obtained from 
Air Force Careers Officers at the 
following addresses: 

NEW SOUTH WALES 

Air Force Careers Officer 
Defence Force Recruiting Centre 
Central Square Building 
323-337 Castlereagh Street 
SYDNEY NSW 2000 
Phone: 212-1011 

Air Force Careers Adviser 
Defence Force Recruiting 
Information Centre 
587 Hunter Street 
NEWCASTLE NSW 2300 
Phone: 25-476 

Air Force Careers Adviser 
Defence Force Recruiting 
Information Centre 
266-268 Crown Street 
WOLLONGONG NSW 2500 
Phone: 28-6492 


VICTORIA 

Air Force Careers Officer 
Defence Force Recruiting Centre 
Reliance House 
301 Flinders Lane 
MELBOURNE VIC 3000 
Phone: 61-3731 

QUEENSLAND 

Air Force Careers Officer 
Defence Force Recruiting Centre 
Watkins Place, 

288 Edward St, 

Phone: 22 62626 

Air Force Careers Officer 
Defence Force Recruiting Centre 
135-139 Sturt Street 
TOWNSVILLE NTH OLD 4810 
Phone: 71-3191 

SOUTH AUSTRALIA 

Air Force Careers Officer 
Defence Force Recruiting Centre 
125-127 Pirie Street 
ADELAIDE SA 5000 
Phone: 223-2891 



DIRECT FROM USA 

‘SUPER HORN 

• Piezo electric concept. 

•35v. rms.(100w.at4ohms) 

•Low cost 
•High efficiency. 

•Response 3.8 28KHz. 

•No crossover required. 

•As used by many major 
musical equipment 
manufacturers. 

Available through your local HiFi, Electronic component or Music Shop, or direct through; 
Sole Australian Distributors: Freedman Electronics Pty Ltd 
^Telephone: 797 9941 — 797 0986, 89-91A Liverpool Road, Summer Hill, NSW 2130 


$16 

PLUS $1.00 
P&P 
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BECOME AN ELECTRONICS TECHNICIAN 

IN TODAY'S AIR FORCE. 


© If you’re interested in radio 
equipment, navigation aids, 
radar and advanced 
telecommunications equipment, 
hen why not let the Air Force 
train you as an electronics technician. 

As an adult trainee between 17 and 34 on 
entry you’ll work with people your own age on 
good pay — $9,445 per year on completion of 
training. You’ll have the chance to travel, and a 
good job with a secure future. And when 
eventually you leave us you have a trade 
always in demand in civilian life. Training is 
free, so is medical, dental and optical care, and 
you’ll become eligible for a $15,000 low 
interest housing loan. 


So if you’re an Australian citizen or can 
meet our nationality requirements and have 
good results in English, Maths and Science, 
give the Air Force a call. Your future’s in 
your hands. 

To RAAF Careers Officer, GPO Box XYZ (Insert your 
nearest Capital City and Postcode) Please send me full 
details about electronics training in today’s Air Force. 

Name._ 

Address_ 

Date of Birth- 

State_ Postcode_ 

YOUR FUTURE’S 
IN TODAY'S AIR FORCE. 















DESCRIBED BY R. M. MARSTON PART 2 

Part two looks at some basic multivibrator circuits. In the next part we will look 
at various applications circuits for the astable multivibrator. 


MONOSTABLE PULSE GENERATOR CIRCUITS 

All the 555 timer circuits that we have looked at so far act 
essentially as monostable multivibrators or pulse generat¬ 
ors. The 555 can be used as a conventional electronically- 
triggered monostable multivibrator or pulse generator by 
feeding suitable trigger signals to pin 2 and taking the pulse 
output signals from pin 3. The 1C can be used to generate good 
output pulses with periods from 5 /is to several hundred sec¬ 
onds. The maximum usable pulse repetition frequency is 
approximately 100 kHz. 

The trigger signal reaching pin 2 must be a carefully shapeo 
negative-going pulse. Its amplitude must switch from an OFF 
value greater than 2/3Vcc to an ON value less than 1/3 Vcc 
(triggering actually occurs as pin 2 drops through the 1/3 Vcc 
value). The pulse must have a width greater than 100 ns but 
less than that of the desired output pulse, so that the trigger 
pulse is removed by the time the monostable period termi¬ 
nates. 

One way of determining a suitable trigger signal for the 
555 monostable circuit is to convert the input signal to a good 
square wave that switches between ground volts and the full 


positive supply rail voltage, and then couple this square wave 
to pin 2 of the 1C via a simple short time-constant C-R dif¬ 
ferentiating network, which converts the leading or trailing 
edges of the square wave into suitable trigger pulses. Figure 
10a shows a practical circuit that uses this basic principle, 
but is intended for use only with input signals that are already 
of square or pulse form. 

Here, transistor Q1 converts the rectangular input signal 
into a signal that switches between the ground and positive 
voltage rails, and the resulting signal is fed to pin 2 via the 
differentiating network. The circuit can be used as an add¬ 
on pulse generator in conjunction with an existing square or 
pulse generator. Variable-amplitude output pulses are available 
from pin 3 via variable potential divider R6. The output pulse 
widths can be varied over more than a decade range via R1, 
and can be switched in overlapping decade ranges by using the 
values of Cl listed in the table. With the component values 
shown the pulse width is fully variable from 9/is to 1.2 se¬ 
conds. Note that C3 is used to decouple the pin 5 CON¬ 
TROL VOLTAGE terminal and improve the circuit stability. 

Figure 10b shows how the above circuit can be modified 
so that it can be driven from any type of input waveform. 


5V to 15V +Ve 



Cl value 

Pulse Width Range 

10/iF 

ImF 

0.1/iF 

0.01/iF 

0.001/iF 

90 ms - 1.2s 

9 ms - 120ms 

0.9 ms - 12 ms 
90 /is - 1.2 ms 
9/is -120 /is 


Fig. 10a: Simple add-on pulse generator is triggered by rectang¬ 
ular input signals: circuit can be used at trigger frequencies 
up to 100 kHz. 
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Fig. 10b: Improved add-on pulse generator is triggered by any input waveform. 


including sine waves. Here, IC1 is connected as a simple 
Schmitt trigger, which converts all input signals into rectan¬ 
gular output signals, and these rectangular signals are used to 
drive the IC2 monostable circuit in the same way as described 
above The Fig 10b circuit can thus be used as an add-on 
pulse generator in conjunction with an existing waveform 
generator of any type that produces output signals with peak- 
to-peak amplitudes greater than 1/2 Vcc. 

Figure 11 shows two basic monostable pulse generators 
connected in series to make a delayed pulse generator. IC1 
is used as a Schmitt trigger and IC2 controls the delay width 
and IC3 determines the output pulse width: The final output 
pulse appears some delayed time after the initial application of 


the trigger signal. This circuit can be made into a self-contain¬ 
ed instrument by building it into the same cabinet as a simple 
square wave generator which can be used to provide the neces¬ 
sary drive signals. 

Any number of basic monostable pulse generators can be 
wired in series to give a sequential form of operation. Figure 
12 for example, shows the circuit and wave-forms of a 3- 
stage sequential generator, which can be used to operate lamps 
or relays, etc., in a pre-programmed time sequence once an 
initial START command is given via push-button switch SI. 
Note that the pin 4 RESET terminal of all ICs are shorted 
together and positively biased via R7, and that these terminals 
can be shorted to ground via SET switch S2: This SET switch 


5V to 15V +Ve 
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SSS TIMER APPLICATIONS 



OUTPUTS 


should be closed at the moment that power is first applied to 
the circuit, to ensure that none of the ICs falsely triggered 
at this moment. 

Finally, three or more monostable circuits can be con¬ 
nected, via C9, in a continuous loop, with the output of the 
last monostable feeding back to the input of the first mono¬ 
stable, to form a 'chaser' circuit in which the sequential 
action repeats to infinity. This type of circuit can be used 
to drive lamp or LED displays, etc. Note that the circuit 
is again provided with the S2 SET facility, so that the cir¬ 
cuit can be emptied at the moment that power is first applied. 

ASTABLE MULTIVIBRATOR CIRCUITS 

Figure 13 shows a basic 1kHz astable multivibrator, to¬ 
gether with the formulas that define the timing of the cir¬ 
cuit. Note that TRIGGER pin 2 of the chip is shorted to the 
pin 6 THRESHOLD terminal, and that timing resistor R2 
is wired between pin 6 and DISCHARGE pin 7. 

When power is first applied to the circuit Cl starts to 
charge exponentially (in the normal monostable fashion) 
via the series R1-R2 combination, until eventually the Cl 
voltage rises to 2/3 Vcc. At this point the basic monostable 
action terminates and DISCHARGE pin 7 switches to the low 
state. Cl then starts to discharge exponentially into pin 7 
via R2, until eventually the Cl voltage falls to 1/3 Vcc, and 
TRIGGER pin 2 is activated. At this point a new monostable 
timing sequence is initiated, and Cl starts to recharge towards 
2/3 Vcc via R1 and R2. The whole sequence then repeats add 
infinitum, with Cl alternately charging towards 2/3 Vcc via 
R1-R2 and discharging towards 1/3 Vcc via R2 only. 


Note in the above circuit that, if R2 is very large relative 
to R1, the operating frequency of the circuit is determined 
essentially by the R2 and Cl values, and that a virtually sym¬ 
metrical output waveform is generated. The graph of Fig 14 
shows the approximate relationship between frequency and 
the C1-R2 values under the above condition. In practice, the 
R1-R2 values of the circuit can be varied from 1 k£2 up to 
tens of megohms. Note, however, that R1 has a significant 
effect on the total current consumption of the circuit, since 
pin 7 of the 1C is virtually grounded during half of the timing 
sequence. Also note that the duty cycle or mark/space ratio 
of the circuit can be pre-set at a non-symmetrical value, 
if required, by suitable choice of the R1 and R2 values. 

The basic circuit of Fig 13 can be usefully modified in 
a number of ways. Fig 15, for example, shows how it can be 
made into a variable-frequency square wave generator by 
replacing R2 with a fixed and variable resistor in series. With 
the compnenet values shown the frequency can be varied 
over the approximate range 650 Hz-7.2 kHz via R2. 

Figure 16 shows how the circuit can be further modified 
so that its MARK and SPACE periods are independently 
variable over the approximate range 7.5/is to 750jus. Here, 
timing capacitor Cl alternately charges via R1-R2-D1 and 
discharges via R3-R4-D2. 

Figure 17 shows how the circuit can be additionally modi¬ 
fied so that it acts as fixed-frequency square wave generator 
with a mark/space ratio or duty cycle that is fully variable 
from 1% to 99%. Here, Cl alternately charges via R1 and the 
top half of R2 and via Dl, and discharges via D2-R3 and the 
lower half of R2. Note that the sum of the two timing periods 
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5V to 15V +ve 



t2 = 0.693(R2)C1 
T = 0.693(R1 + 2R2)C1 
f = 1 44 

(HI +'2R2^T 


tl-0.7 R2 Cl 
t2 0.7 R2C1 
T-1.4 R2C1 

0.72 

R2CT 


Fig. 13: Basic circuit of IK Hz astab/e multivibrator, with 
timing formulas. 



ASTABLE FREQUENCY 


5V to 15V +Ve 



Fig. 15: Variable frequency square wave generator covers the 
range 650Hz — 7.2 kHz approximately. 


Fig. 14: Approximate relationship between Cl, R2, and 
frequency when R2 is large relative to R1. 


5V to 15V +Ve 



is virtually constant, so the operating frequency is almost 
independent of the setting of R2. 

GATING A 555 ASTABLE 

The 555 astable circuit can be gated ON or OFF, via either 
a switch or an electronic signal, in a variety of ways. Figs 
18 and 19 show two basic ways of gating the 1C via a switch. 

In Fig 18 the circuit is gated via the pin 4 RESET terminal. 
The characteristic of this terminal is such that, if the terminal 
is biased significantly above a nominal value of 0.7 volts, the 
astable is enabled, but if the terminal is biased below 0.7 
volts by a current greater than 0.1 mA (by taking the terminal 
to ground via a resistance less than 7 k£2, for example) the 
astable is disabled and its output is grounded. Thus, the Fig 
18 circuit is normally on but can be turned off by closing 
SI and shorting pin 4 to ground, while the circuit shown in 
dotted lines is normally gated off via R4 but can be turned 
on by closing S2 and shorting pin 4 to the positive supply rail. 
These circuits can alternatively be gated by applying suitable 
electronic signals directly to pin 4. 

The Fig 19a and 19b circuits are gated via the pin 2 TRIG¬ 
GER and pin 6 THRESHOLD terminals. The characteristic 


Fig. 16: Astable multi with mark and space periods indepen¬ 
dently variable over the approximate range 7.5/Js to 750/js. 


5V to 15V 



Fig. 17: Astable multi with duty cycle variable from 1 to 
99% with frequency approximately constant at 1.2 kHz. 
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555 TIMER APPLICATIONS 


5V to 15V 



here is such that the circuit functions as a normal astable only 
as long as pin 6 is free to swing up to 2/3 Vcc and pin 2 is 
not biased below 1/3 Vcc. If these pins are simultaneously 
driven below 1/3 Vcc the astable action is immediately termi¬ 
nated and the output is driven to the high state. Thus, the 
Fig 19a circuit is normally on but turns off when SI is closed. 
Note that an electronic signal can be used to gate the circuit 
by connecting a diode as indicated and eliminating SI. In this 


case the circuit will gate off when the input signal voltage is 
reduced below 1/3 Vcc. 

The Fig 19b circuit is connected so that it is normally 
gated off by saturated transistor Q1, but can be gated on 
by closing SI and thus turning the transistor off. This cir¬ 
cuit can be gated electronically by eliminating R5 and SI 
and applying a gating signal to the base of Q1 via a 10 k£2 
limiting resistor. In this case the astable turns off when the 
input signal is high, and turns on when the input signal is re¬ 
duced below 0.7 volts or so. 

All the 555 astable circuits that we have looked at can be 
subjected to frequency modulation (FM) or pulse-position 
modulation (PPM) by simply feeding a suitable modulation 
signal to pin 5. This modulation signal can take the form of an 
ac signal that is fed to pin 5 via a blocking capacitor, as in 
the case of Fig 20a or a dc signal that is fed directly to pin 
5, as in the case of Fig 20b. The action of the chip is such 
that the voltage on pin 5 influences the width of the 'mark' 
pulses in each timing cycle, but has no influence on the 
'space' pulses. Thus, since the signal on pin 5 influences the 
position of each 'mark' pulse in each timing cycle, this ter¬ 
minal provides pulse-position modulation (PPM), and, since 
the signal influences the total period of each cycle (and thus 
the frequency of the output signal), the terminal also provides 
frequency modulation (FM). These facilities are useful in spe¬ 
cial waveform generator applications, as is shown in the next 
section. 


5V to 15V 


-►| PRESS 


OUT 


0V O 


O +Ve 



To be continued . 


Fig. 19A; Alternative gated 1 kHz astable 
with 'press to turn-off' operation. 
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Fig. 19B: Alternative gated 1 kHz astable 
with 'press to turn-off' operation. 


Fig. 20: Alternative ways of obtaining 
frequency or pulse-position modulation (FM 
or PPM) from the 555 astable circuit. 

5V to 15V +Ve 
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Get started 

today onyour 
future career. 


To get the job you really want let ICS help you get the qualifications you need. 

Take the first step to change your future and choose a career from the top careers 
listed below, then mail the coupon. In just a few days you’ll receive the ICS career 
guide on the career of your choice. Inside you’ll find all you want to know about that 
career. The opportunities; the immediate benefits; how the course has helped 
thousands of students succeed in the career of their choice; and how the ICS 
method of home study will help you succeed—because you study in your own home, 
at your own pace. 

Mail the coupon now. And start on the way to an exciting new future. 


Accountancy 

Inst. Chartered Secretaries & 
Administrators — A.C.I.S. 
Degree 

Commercial Education Society 

of Australia — Diploma in 

Accounting 

Modern Bookkeeping 

Bookkeeping and Office 

Practice — C.E.S. Certificate 

Costing 

Elementary Bookkeeping 

Art 

Commercial Art 
Recreational Art 
Water Colour and Oil Painting 
Cartooning 

Showcard and Sign Production 
Basic Art for Everyone 
Water Colour Painting 
Oil Painting 

Showcard and Ticketwriting 
Sign Painting and Designing 
Advertising Layout and 
Illustration 

Motor Mechanic 

Motor Mechanic 
Institute of Automotive 
Mechanical Engineers — 
General Craftsman & 
Associate Member 
Queensland “A” Grade Motor 
Mechanic 

Queensland *'B" Grade Motor 
Mechanic 

Victorian Automobile 
Chamber of Commerce — 
Senior Motor Mechanic or "A” 
Grade Certificate 
Basic Motor Engineering 
Automatic Transmission 
Specialist 

Automobile Engine Tune-Dp 
Automobile Electrician 
Driver's Maintenance 
Panel Beating and Spray 
Painting 

High Speed Diesel Engines 


This lut is comet at the time of submission 
for publication, and mas urn 


Building and 
Architecture 

Building Contractor 
Building Sciences 
Quantity Surveyor 
Building Supervisor 
Clerk of Works 
Architectural Assistant 
Carpentry and Joinery 
Builders Draftsmen and Plan 
Drawing 
Basic Building 
Carpentry 
Bricklaying 
Plumbing 


Modern Management 

Inst, of Business 
Administration — Associate 
Degree 

Commercial Education Soc. of 
Aust. — Diploma in 
Management 
Industrial Management 
Works Management 
Office Management 
Personnel Management 
Small Business Owners 
Modern Marketing 
Management 
Modern Supervision 
Stores Supervision 
Purchasing and Supply 
Management 
Club Management 
Modern Management 


Computer Programming 

Complete Programming and 
Data Processing 
Electronics Computer 
Servicing Specialist 
General Computer 
Programming 
Cobol Programming 
Computer System Analysis 

Sales and Marketing 

Institute of Sales and 
Marketing Associate 
Membership 
Advertising Institute of 
Australia — Complete 
Program 


Public Relations 
Modern Marketing 
Management 
Sales Management 
Retail Departmental 
Management 
Company Representative 
Copy Writing 
Advertising Layout and 
Illustration 

Secretarial 

Typewriting 

Stenography 

Clerk-Typist 

Gregg Shorthand with Speed 
Building 

Gregg Speed Building 
Pitman's Shorthand 


Colour TV Service 
Technician 

TV Service Technician 
Television Principles 
Television Engineering 
Television Servicing 

Writing 

All Media Professional Writing 
Professional Writing 
Short Story Writing 
Freelance journalism 
Script Writing 
Copy Writing 
Technical Writing 
Typewriting 

Drafting 

Drafting 

Mechanical Drawing and Tool 
Design 

Electrical and Electronic 
Drafting 

Structural and Architectural 
Drafting 

Drafting for Air Conditioning 
Builders Draftsmen and Plan 
Drawing 


Electronics 

Electronics Technician 
Communications Broadcasting 
Specialist 

Industrial Electronics 
Specialist 

Electronics Computer 
Servicing Specialist 
Audio. Radio. Hi-Fi. Sound 
Systems Specialist 
Basic Electronics 
Electronic Instrumentation 
and Control Systems 
Electronic Technology 
Electronic Maintenance 
Radio and Electronic 
Telemetry 

Electric Motor Repair and 
Servicing 

Crows Nest. N S W. 2065 


Mechanical Engineering 

Mechanical Engineering 
Technology 
Works Management 
Hydraulic and Pneumatic 
Power 

Boiler Inspector 
Boiler Attendant 

Civil and Structural 
Engineering 

Civil Engineering 
Surveying and Mapping 
Structural and Concrete 
Engineering 
Structural Engineering 
Overseer of Works 

Electrical Engineering 

Electrical Engineering 
Electric Motor Repair and 
Servicing 

Industrial Electrician 
Electrical Mechanic 

Hotel/Motel 

Management 

Hotel/Motel Management 
Club Management 
Financial Management for 
Hotels and Motels 
Hotel/Motel Owner 

Air Conditioning and 
Refrigeration 

Heating. Ventilation, Air 

Conditioning. Refrigeration 

Technology 

Air Conditioning and 

Refrigeration Technology 

Commercial and Domestic- 

Refrigeration and Air 

Conditioning 

Servicing 

Domestic Appliance and 
Refrigeration Servicing 
Air Conditioning Technology 

Interior Decorating 

Interior Decorating 



International Correspondence 


Schools, 400 Pacific Highway. 


POST THIS COUPON TODAY 



400 Pacific Hwy. Crows Nest NSW 2065. Tel: 43-2121 
18-20 Collins St. Melbourne 3000. Tel: 63-7327 
New Zealand: 182 Wakefield St. Wellington. 


International Correspondence Schools 

ann Parifir Hwv Crows Nest NSW 2065. Tel: 43-2121 ® 
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APPLIED 
TECHNOLOGY 
PTY. LTD. 


THE ELECTRONIC MAILBOX 

P.0. BOX 355 HORNSBY 2077 PHONE 476 4758 


from PARTS TO 
your one stop. 



PROJECT 632 VDU 

This is an ideal terminal for a home computer system. As 
described in ETI December to March inclusive, this popular 
kit can be assembled by anyone with reasonable experience in 
electronics. We have now added a MODULATOR so that the 


VDU can be used with any TV set. 

PACK 1 632 A,B control logic $29.50 

2 632 C character generator $49.50 

3 632 M 1 k x 8 memory $32.50 

4 633 SYNC with modulator $17.75 

5 632 U UART interface $21.75 

6 632 MB mother board $20.00 

7 632 PS power supply $7.50 

8 Transformer $8.50 


The packs are individually complete including top quality 
double sided fibreglass boards, molex connectors and all 
specified components. Please add $2.50 to cover packaging 
and certified post for one or more packs ordered at the same 
time. 



STOP PRESS: ECONOMY VDU 

We now have completed redesigning a slimline version of 
the 632 which uses two PCB measuring 6" x 14" approx and 
will easily locate under a keyboard. The 632 SL as it has been 
designated, consists of the following modules of the 632 
632a, b, c, m, u and 633 with modulator. The relevant power 
rails have been connected to each PCB and the various inter¬ 
connections are made with direct wire links. This approach 
results in simplified trouble shooting and substantially reduces 
the cost because it eliminates the need for a mother board and 
the expensive Molex connectors. The kit is supplied complete 
in every detail including all components, top quality printed 
circuit boards and full detailed instructions. 

AT 632/SL Economy VDU $135.00 (p & p $2.50) 

If a power supply is required please see details of the 
AT512 module on the next page. 


TECHNICAL 

SUPPORT 

At Applied Technology we are 
professional engineers and have had 
considerable experience with the 
design and application of micro¬ 
processors. We are delighted to offer 
free technical advice to prospective 
customers and our extensive service/ 
repair facilities are available should 
you have trouble getting one of our 
kits operational. 

As a further customer service we 
are now open ALL DAY SATURDAY 
from 8.30 till 3 p.m. 


SUPER SIMPLE CASSETTE INTERFACE - 


KANSAS CITY STANDARD 

To the hobbyist the key to inexpensive mass storage must 
be the cassette memory. Using the CT750 you can store up 
to 90,000 bytes of information on a C-60 audio cassette and 
you won't lose the info when the power is switched off! 

The CT750 is a complete cassette interface based on the 
so-called "Kansas City" standard which has been adopted by 
many manufacturers in the USA. We are proud of the 
simplicity of the design of the CT750 which uses only 4 IC's 
(including a phase locked loop) to achieve non critical 
performance with virtually any tape recorder. The CT750 is 
supplied ASSEMBLED & TESTED and full alignment instruct¬ 


ions are included so that you can check the performance of 
your CT750 at any time. 

The CT750 is intended to convert any cassette recorder 
to a powerful peripheral device for your CPU. It virtually 
eliminates the need for a paper tape punch/reader. Operation 
is very simple using the front panel controls and LEDS are 
provided to indicate the status of the data transfer at any 
time. The CT750 is ideal for use with 2650 (with PIPBUG 
routines) and MINI SCAMP with a suitable bootstrap loader 
program. 

CT750 Cassette Interface $39.50 

fully assembled, tested (post and packing $2.50). 












PERIPHERALS TO PROCESSORS 
Mail Order Computer Store 


ECONOMY 
4K x 8 BASIC RAM 

Here is a simple to use, low cost universal RAM module. 
Does your microprocessor need some more memory? 
Designated as the SM4000 this RAM is ideal for use with 
2650, SC/MP and many other popular processors. 

The SM4000 uses a 10" x 5" card size and gold plated 
100 pin edge connector compatable with the SI 00 buss 
currently proposed as the Australian Standard. The ingenous 
feature of the design of the SM4000 is that it can be operated 
on separate data 1/0 bus or bidirectional data lines. 

Electrically the SM4000 requires only a single +5V supply. 
Provision has been made to add on-card regulators if required 
although these are not supplied with the basic kit. All address 
lines are fully tristate buffered as are the data input and out¬ 
put lines. Full address decoding is provided so you can locate 
this memory module at any 4K boundary in your micro¬ 
processor memory space. A very useful write protect facility 
is also provided so you can protect the contents of memory 
against unwanted erasure. 

The SM4000 RAM uses a double sided epoxy glass circuit 


board with gold plated edge connectors. Top quality low 
profile sockets are provided for all IC's and all interconnect¬ 
ions between the memory IC's are pre-etched ready for solder¬ 
ing. The actual allocation of address, data, control and 
memory select lines are to be wired according to the specific 
requirements of the constructor. 

The SM4000 is supplied as a complete kit including PCB 
sockets, 32 prime quality 650ns 2102 RAMS, buffers and 
logic together with full application details and assembly 
notes. 

SM4000 4K x 8 RAM $99.95 (p & p $2.50) 


MINISCAMP-8 
The Affordable, Expandable 
Microprocessor an ideal 
Educational Project 

Here is a novel approach if you are interested in exploring 
the exciting world of microprocessors at the lowest possible 
cost. Introduced in an article in Electronics Australia, April- 
May 1977, Dr. John Kennewell has designed this project 
specifically for those who want to start at the basic hard¬ 
ware fundamentals and then progress to the software facits 
of microprocessors. 

To keep within the specified cost goals and to simplify 
the construction even further we have produced our own 
special printed board set. The mother board retains all the 
facilities of the EA design and is laid out on double sided 
fibreglass logically identical to the schematic diagram so that 
the student can see the operation at a glance. The front panel 
control board utilizes top quality PC mounting C & K 
switches and contains all bus drive logic and LED indicators. 
The boards are interconnected using computer grade ribbon 
cable. 

The Applied Technology MINISCAMP — 8 is supplied 
with full documentation including assembly details and 
SC/MP program instruction set. Our full technical support 
and warranty service applies (details with each kit). 
MINISCAMP - 8 complete kit $79.95 (p & p $2.50) 

POWER SUPPLY COMPONENTS $11.50 


NOTE: Special tax exempt prices are available to 
Educational institutions. Please write for details. 


EXPAND YOUR BABY 2650 

Now you can easily expand your baby 2650 system to a 
fully buffered KT9500 or whatever you require. We have 
been able to purchase the KT9500 PCB (top quality, double 
sided, plated through holes, silk screened compound overlay, 
solder resist!) and are pleased to make it available to our 
customers approximately mid May. Using this well designed 
board you can develop your own 2650 system to any level 
you require. The board plugs into a 100 pin wire wrap socket 
(yes SI00 type!) and is supplied with suggested schematic 
diagrams and parts list. 

BABY 2650 EXPANSION KIT including PCB, edge 
connector, documentation package $45.00. 


SPECIAL OFFER N CHANNEL 
SCMP CHIP $16.75 WITH DATA 

This new device has just been released. It uses single 
+5V power, draws less current yet runs twice as fast as 
the standard SC/MP. This is an ideal opportunity to 
upgrade your present SC/MP system or just experiment 
with a real live microprocessor! 

SC/MP II N CHANNEL $16.75 (post free) 


AT 512 POWER SUPPLY KIT | WIRE WRAP EQUIPMENT"! 

lere is a neat little oower suddIv capable of delivering f i o miiP m 


Here is a neat little power supply capable of delivering 
+5V at 1A and -12V at 500mA. It is ideal for powering 
microprocessor evaluation kits such as SC/MP INTROKIT 
or BABY 2650. 

Housed in an attractive PCI box the AT512 features 
front panel output terminals, mains switch and LED power 
indicator. It is supplied complete with all components and 
full detailed instructions. 

AT512 POWER SUPPLY KIT $22.50 
AT512 ASSEMBLED & TESTED $29.50 
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.60 
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.65 
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14 pin sockets 
16 pin sockets 
12 pin strip 
20 pin strip 
KYNAR WIRE 50' SPOOLS $2.95 
red — black — yellow — white — grey — blue 
(specify colour). 

Hand Tool $7.80 
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Fig. 1 - Functional diagram of CA3140 series. 



TYPICAL ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 


TEST UNITS 

CONDITIONS 
V + = +15 V 
V = —15 V 
T A = 25°C 


Input Resistance R 1 

Input Capacitance Cl 

Output Resistance RO 

Equivalent Wideband 

Input Noise Voltage en 

Equivalent Input 

Noise Voltage e n 

Short-Circuit Current to 

Opposite Supply Source 10M + 
Sink 10M- 

Gain-Bandwidth Product 8 f T 

Slew Rate SR 

Sink Current From Terminal 8 

To Terminal 4 to Swing 
Output Low 
Transient Response: 

Rise Time 8 t r 

Overshoot 

Settling Time -| m y 

at10Vpp 10 mV *» 



1.5 



4 

PF 


60 

n 

BW= 140 kHz 

48 

MV 

R s - 1 

f = 1 kHz R s = 

40 

f = 10 kHz 100J2 

12 



40 

mA 


18 ' 

mA 


4.5 

MHz 


9 

V/Ms 


220 

MA 

R L = 2kfi 

0.08 

Ms 

C[_ “ 100 pF 

10 

% 

R l = 2kft 

4.5 


C L = 100 pF 

1.4 

Ms 

Voltage Follower 


MAXIMUM RATINGS, Absolute-Maximum Values. 


DC SUPPLY VOLTAGE 

(BETWEEN V + AND V' TERMINALS) . 
DIFFERENTIAL-MODE INPUT VOLTAGE 
COMMON-MODE DC INPUT VOLTAGE 
INPUT-TERMINAL CURRENT . . 

DEVICE DISSIPATION: 

WITHOUT HEATSINK - 

UP TO 55°C. 

ABOVE 55°C. 

WITH HEATSINK - 

Up to 55°C. 

Above 55°C.* 

OUTPUT SHORT-CIRCUIT DURATION ! ! 


.36 V 

.±8 V 

(V + +8V) to (V* -0.5V) 
.1 mA 


.630 mW 

Derate linearly 6.67 mW/°C 

.1 W 

Derate linearly 16.7 mW/°C 
.INDEFINITE 


Short circuit may be applied to ground or to either supply. 


The CA3140B, CA3140A, and CA3140 are 
integrated-circuit operational amplifiers that 
combine the advantages of high-voltage PMOS 
transistors with high-voltage bipolar tran¬ 
sistors on a single monolithic chip. Because 
of this unique combination of technologies, 
this device can now provide designers, for 
the first time, with the special performance 
features of the CA313D COS/MOS opera¬ 
tional amplifiers and the versatility of the 
741 series of industry-standard operational 
amplifiers. 

The CA3140,CA3140A , and CA3140 BiMOS 
operational amplifiers feature gate-protected 
MOS/FET (PMOS) transistors in the input 
circuit to provide very-high-input impedance, 
very-low-input current, and high-speed per¬ 
formance. The CA3140B operates at supply 
voltages from 4 to 44 volts; the CA3140A 
and CA3140 from 4 to 36 volts (either single 
or dual supply). These operational amplifiers 
are internally phase-compensated tp achieve 
stable operation in unity-gain follower oper¬ 
ation, and, additionally, have access termi¬ 
nals for a supplementary external capacitor 
if additional frequency roll-off is desired. 
Terminals are also provided for use in appli¬ 
cations requiring input offset-voltage nulling. 
The use of PMOS field-effect transistors in 
the input stage results in common-mode in¬ 
put-voltage capability down to 0.5 volt below 
the negative-supply terminal, an important 
attribute for single-supply applications. The 
output stage uses bipolar transistors and in¬ 
cludes built-in protection against damage 
from load-terminal short-circuiting to either 
supply-rail or to ground. 

The CA3140 Series has the same 8-lead termi¬ 
nal pin-out used for the "741” and other 
industry-sianaard operational amplifiers.They 
are supplied in either the standard 8-lead 
TO-5 style package (T suffix), or in the 8- 
lead dual-in-line formed-lead TO-5 style pack¬ 
age "DIL-CAN" (S suffix). The CA3140B 
is intended for operation at supply volt¬ 
ages ranging from 4 to 44 volts, for appli¬ 
cations requiring premium-grade specifica¬ 
tions and with electrical limits established 
for operation over the range from —55°C 
to + 125°C. The CA3140A and CA3140 
are for operation at supply voltages up to 
36 volts (±18 volts). The CA3140 and 
CA3140A can also be operated safely over 
the temperature range from —55°C to + 
125°C, although specification limits for their 
electrical parameters do not apply when 
they are operated beyond their specified 
temperature ranges. 
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Fig.8 - Maximum output voltage swing 
vs frequency. 



Fig. 18 - Open-loop voltage gain and phase lag 
vs frequency. 


ELECTRICAL CHARACTERISTICS FOR EQUIPMENT DESIGN 

At V + = 15 V, V“= 15 V, Ta = 25°C Unless Otherwise Specified 


CHARACTERISTIC 



Min. 

Typ. 

Input Offset Voltage, VI0 

— 

5 

Input Offset Current Ijq 

- 

0.5 

Input Current l ( 

- 

10 

Large-Signal 

Voltage Gain, Aql 

86 

100 

Common-Mode 

Rejection Ratio, CMRR 

70 

90 

Common-Mode 

Input-Voltage 


-15.5 

Range, V| CR 

-15 

to 

At V + = 5 V, V- = 0 V, 

-0.5 

+12.5 

Power Supply 

Rejection 

Ratio, PSRR 

to 

+2.6 

76 

80 

(see Fig. 11) 

Max. Output 

Voltage" 

V OM + 

+12 


V OM— 

-14 

Supply Current, \ x 

- 

4 

Device Dissipation, P D 

- 

120 


★ At V 0 = 26Vp. Pf +12V, -14V and R L = 2kft 
■ At R L = 2k£2 

DRIVING TTL 

Excellent interfacing with TTL circuitry 
is easily achieved with a single 6.2-volt 
zener diode connected to terminal 8 as 
shown in Fig 5. This connection assures 
that the maximum output signal swing 


v + 

5 TO 36 V 



terminals 8 and 4 to limit the CA3140 
output swing to TTL levels. 


UNITS 

Max. 

15 mV 

30 pA 

50 pA 

dB 

dB 


11 V 


V 

dB 

13 

-14.4 

6 m A 

180 mW 


will not go more positive than the zener 
voltage minus two base-to-emitter 
voltage drops within the CA3140. 

OFFSET-VOLTAGE NULLING 



BASIC IMPROVED 

RESOLUTION 


Fig.6. Two offset-voltage nulling methods. 
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diodes 
you can 
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on 

Germanium small signal 
Silicon small signal 
Zener voltage regulator 
Power rectifiers 
SCRS AND TRIACS 
Photodiodes 
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Philips 

153 0190 
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KENT HI-FI 
THE MOBILE ONE DISCO 


PRESENTS 


suitable for discos, parties, clubs and many other enter¬ 
tainment applications. $2200 



• Lighting control unit included 

• Separate equalisation and balance controls on each input 

• Attenuator pads on microphone and auxiliary inputs 

• Stereo cue for each input 

• VU and peak overload indicators on masters out 

• More than ample level from headphone amp 


Has all the functions of a professional studio mixer at a fraction of the cost. 
Speakers available to suit your requirements. For more information, please 
contact Kent Hi-Fi. 
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INPUT CIRCUIT CONSIDERATIONS 


As mentioned previously, the amplifier 
inputs can be driven below the terminal 
4 potential, but a series current-limiting 
resistor is recommended to limit the 
maximum input terminal current to less 
than 1 mA to prevent damage to the 
input protection circuitry. 

Moreover, some current-limiting re¬ 
sistance should be provided between the 
inverting input and the output when the 
CA3140 is used as a unity-gain voltage 
follower. This resistance prevents the 
possibility of extremely large input- 
signal transients from forcing a signal 


through the input-protection network 
and directly driving the internal 
constant-current source which could 
result in positive feedback via the 
output terminal. A 3.9-kf2 resistor is 
sufficient. 

The typical input current is in the 
order of 10 pA when the inputs are 
centered at nominal device dissipation. 
As the output supplies load current, 
device dissipation will increase, raising 
the chip temperature and resulting in 
increased input current. 


TONE CONTROL CIRCUITS 

High-slew-rate, wide-bandwidth, high- 
output voltage capability and high input 
impedance are all characteristics 
required of tone-control amplifiers. Two 
tone control circuits that exploit these 
characteristics of the CA3140 are shown 
in Figs 7 and 8. 

The first circuit, shown in Fig 7, is 
the Baxandall tone-control circuit which 
provides unity gain at midband and uses 
standard linear potentiometers. The 
high input impedance of the CA3140 
makes possible the use of low-cost, low- 
value, small-size capacitors, as well as 
reduced load of the driving stage. 

Bass treble boost and cut are ±15 
dB at 100 Hz and 10 kHz, respectively. 
Full peak-to-peak output is available 
up to at least 20 kHz due to the high 
slew rate of the CA3140. The amplifier 
gain is -3 dB down from its "flat" 
position at 70 kHz. 

Fig 8 shows another tone-control 
circuit with similar boost and cut 
specifications. The wideband gain of 
this circuit is equal to the ultimate 
boost or cut plus one, which in this 
case is a gain of eleven. For 20-dB 


boost and cut, the input loading of this 
circuit is essentially equal to the value 
of the resistance from terminal No. 3 
to ground. A detailed analysis of this 
circuit is given in "An 1C Operational 
Transconductance Amplifier (OTA) 
With Power Capability" by L, Kaplan 
and H. Wittlinger, IEEE Transactions 
on Broadcast and Television Receivers, 
Vol. BTR-18, No. 3, August, 1972. 



TONE 

CONTROL 

^-d>- 

NETWORK 



•tcn-zrtsi 


Fig. 7 — Baxandall tone control circuit using 
CA 3140 series. 
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Our 


1977 


Our 
Cat. Price 


Cat 


Price 






VALUE 


15.24 x 22.86 cm (6" x 9") Deluxe 
Kit has a big 283.5 g (10 oz) 
ceramic magnet, 30-20,000 Hz re¬ 
sponse, volume/balance control. 
15 watts, 8 ohms impedance. 
Non-glare grille. 40-1335. 


10.16 x 25.4 cm (4" x 10") speaker 
with grille has treble cone to boost 
high frequencies. 155.9 g (5.5 oz) 
ceramic magnet , volume balance 
control. 10 watts. 10, 20 or 40 
ohms. Non-glare charcoal finish. 
40-1336. 


Our normal 
price is 

Easy to install speaker is compact,' 
measures 12.7 x 22.9cm (5"x 9"). 
Complete with fader control and 
attractive metal grille. 3-4 ohms. 
Buy two for stereo. It’s hard to find 
another speaker set that offers so 
much value! 40-300. 


Our exclusive heavy-duty ceramic-magnet speakers in simulated wood- 

grain baffle box that doubles as an enclosure. All have 6' (about 2 metres) of 
cable attached, with convenient hang-up tabs for wall mounting. 


Our 1977 
Cat. Price 

-9.35 


Our 1977 ffl 
Cat. Price 

147 


Our 1977 
Cal. Price 

-&S5 


BAFFLE-PA k 

SPEAKER 

values 


For 

bigger, better sound Enjoy superior sound Great for car use 

20.32 cm (8") Round. 18 watts 12.7 cm (5") Round. 15 watts 15.24 x 22.86 cm (6" x 9") Oval 

power capability. 85 g (3 oz) power. 85 g (3 oz) magnet speaker. Handles 18 watts power, 

magnet. 40-1280. structure. 85 g (3 oz) magnet structure 40- 

1 40-1281. 1282. 


Perfect 
choice for big speaker sound 

15.24 x 22.86 cm (6" x 9") has 
separate coaxially mounted 7.62 
cm (3") tweeter for excellent high 
frequency, dispersion. Ceramic 
magnet structure, rugged con¬ 
struction. Smooth 50-15,000 Hz 
response. 8 ohms, 8 watts (18 
swatts peak). 40-1231. 


Our 1977 
Cat. Price 

T47 


TANDY ELECTRONICS 

MAIL ORDER DEPT. 


Our 1977 
Cat. Price 

-IMHr 


15.24 x 22.86 cm (6" x 9") speaker, 
19.2 g (.68 oz) magnet, 4 watts, 
3.4 ohms. 40-1212. 


Our 1977 
Cat. Price 


Indoor/outdoor speaker 

Moisture-proof, portable 10.16 cm 
(4") speaker with Alnico-V magnet, 
screw terminals. 8 ohms. 

40-1229. 


P.O.BOX 229 RYDALMERE, N.S.W.,2116 


MINIMUM ORDER ACCEPTED 2 50 ADD SHIPPING b PACKING EXPENSES 
2 50 to 4 99 send 60c 15 00 to 49 99 send 2.00 100 OO and over send 5.00 

5 00 to 14 99 send 1.00 50 00 to 99 99 send 3.50 

WE WILL SHIP ANYWHERE IN AUSTRALIA FOR THE ABOVE EXPENSES' 


The perfect, low cost way to update your home or auto sound system. All 
feature rigid frame construction for proper voice coil and magnet alignment. 
Alnico-V magnets give wide-response sound. _____ 


JL&5 


Our 1977 
Cat. Price 


Our 1977 
Cat. Price 


10.16 cm (4") speaker, 28.3 g (1 
oz) magnet, 4.5 watts, 3.4 ohms. 

40-1204. 


12.7 cm (5") speaker, 28.3 g (1 oz) 
magnet, 5 watts, 3.4 ohms. 

40-1206. 


Our 1977 
Cat. Price 

-7^5 


20.32 cm (8") speaker, 41.6 
(1.47 oz) magnet, 8 watts, 3-4 
ohms. 40-1213. 




















































12" 3-way special 

97 


Our Normal 
Retail Price 

- 23*5 


May’s your month for getting into these terrific speaker 
buys. All half-price...all great value...at all Tandy 
stores until Tuesday May 31st. So, hurry! 


Acoustic suspension speaker 

I0 97 


Our 1977 
Cat. Price 

•24-r95" 


Half Price extension 
or Replacement speaker 

4 47 


Our 1977 
Cat. Price 

A95' 


24-18,500 Hz! 283.5 g (10 oz) magnet! 
Handles 28 watts! Air-suspension woofer 
has cloth roll and mid range cone, plus a 
coaxially mounted tweeter with crossover. 1" 
(2.54 cm) voice coil. 40-1320. 


Powerful, compact 15.24 x 22.86 cm (6" x 
9") high efficiency speaker for full fidelity 
sound in your home or car. 141.7 g (5 oz) 
ceramic magnet. 8 ohms. 40-1273. 


15.24 cm (6"); 50 watts; 45-15,000 Hz re¬ 
sponse; free air resonance, 40 Hz. Rugged 
907.18 g (2 lb) magnet structure. 8 ohms. 
It's a Realistic value-priced hi-fi speaker at a 
price you shouldn't miss out on. 40-1342. 


108 STORES CITY SUBURBS & COUNTRY 












PROJECT 

ELECTRONICS 





BUILD YOUR OWN: 

AMPLIFIER 
AM TUNER 
BONGO DRUMS 
INTERCOM 

TAPE NOISE LIMITER 
MONO ORGAN 
CAR TACHO 
INTRUDER ALARM 
CAR ALARM 
TRAIN CONTROLLER 
HI-FI SPEAKER 
AND LOTS MORE 


HERE are twenty five projects — many never 
before published — designed and presented 
specifically for newcomers to project building. 
Each project is shown in such detail that it 
is virtually impossible to make a mistake! 

This book has been prepared with the full co¬ 
operation of officers of the NSW Dept of 
Technical Education to fulfill the department's 
need for an up-to-date, reliable and reasonably 
priced text book for the current Industrial Arts 
Syllabus. 

Although primarily designed for the schools 
use the book will fascinate anyone seeking to 
enter the exciting field of electronic project 
building. 

The expected on-sale date is May 9th. Price is 
only $4.75 (We can supply in bulk to schools 
or other groups at a considerable discount). 


WHY NOT PLACE YOUR ORDER 
NOW! 
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HOW TO ORDER 

ETI Circuits No 1, the Electronics It's Easy series, and Top Projects Vol 3 
are available now from most newsagents or directly from ETI. Project 
Electronics will be available from newsagents and ourselves from May 9th 
onwards (approximately). 

The Transducer and the Synthesizer books are available only from us and a 
number of kitset suppliers, they are not sold via newsagents. 

Send orders to Electronics Today International 
15 Boundary St, 

Rushcutters Bay 
NSW 2011 



ELECTRONICS IT'S EASY 
Vol 1/2/3. 


Volumes 1 & 2 now reprinted 
as a second edition! 


Vol 1. The first 12 parts of 
this very successful series 
produced as a 100 page book. 
This volume takes the reader 
from an introduction to 
electronics through to 
operational amplifiers. 

Vol 2. The 'middle-third' 
of the series introduces the 
reader to more sophisticated 
techniques, and includes 
power supplies, waveforms, filters and logic systems. 

Vol 3. The final volume covers digital displays and systems, 
computers, transmission systems, instrumentation and the 
control of power. 

$3.00 per volume plus 40 cents per volume post and packing 
(60 cents post and packing total if two or three volumes ordered 
at the same time.) 



H2 50 


International 
0600and4600 
Synthesizers 


tfyff a MODERN MAGAZINES publication 


ETI CIRCUITS NO 1 

Just published! Available from 
your newsagent or directly 
from us. This is a new concept 
in specials. ETI Circuits No 1 
contains over 200 circuits 
largely based on the Tech 
Tips and data sheet sections 
of ETI. Great care has been 
taken to index each circuit 
carefully to enable the reader 
rapidly to locate the item 
sought. This publication is 
likely to be regarded as a 
'bible' by the experimenter for 
not only does it contain 
complete circuits but also 
ideas and circuit 
sub-assemblies. 

$2.50 plus 40 cents postage 
and packing. 


INTERNATIONAL 3600 
AND 4600 SYNTHESIZERS 

A totally revised and updated 
reprint of ETI's phenomenally 
successful music synthesizer 
book. 

This book has been beautifully 
printed on heavy art paper and 
has a sturdy cover varnished 
for protection. 

Available only from ETI and 
some kit set suppliers $12.50 
including postage and packing. 


Transducers 
in measurement 
and control 


TRANSDUCERS IN 
MEASUREMENT AND 
CONTROL 

This book is an unusual 
reprint from the pages of ETI. 

It is a compilation of a series 
of articles completed about 
two years ago — which was so 
highly thought of by the 
University of New England 
that they republished the 
series splendidly for use as 
a standard textbook. 

Written by Peter Sydenham 
M.E., Ph.D., F. Inst. M.C., 
F.I.I.C.A., this publication 
covers practically every type 

of transducer and measuring technique and deals with equipment 
and methods not covered in any other book. 

Enquiries from educational authorities, universities and colleges 
for bulk ordering are welcomed. 

$4.50 plus 50 cents postage and packing. Available only from 
Electronics Today International directly. 


TOP “ 
PROJECTS 


from Electronics Today 


TOP PROJECTS Vol 3 

Available from newsagents or 
directly from Electronics 
Today International. 

Published in October 1976. 
Contains FM Tuner, 25 Watt 
Amplifier, Active Crossover, 
Crossover Amplifier, Booster 
Amplifier, 50 Watt Power 
Module, 400 Speaker System, 
Audio Noise Generator, Cross¬ 
hatch/Dot Generator, ETI 
Utiliboard, Linear 1C Tester, 

Dual Beam Adaptor, 

Impedance Meter, Tone 
Burst Generator, Digital 
Display, Digital Voltmeter, 
Frequency Counter, Logic Probe, Logic Pulser, Switching Regulator 
Supply, Nickel Cadmium Battery Charger, Radar Intruder Alarm, 
Intruder Alarm, Colour Organ, Car Alarm, Transistor Connections. 
$2.50 plus 40 cents postage and packing. 



We regret that due to heavy demand. Top Projects Vols 1 and 
2 are no longer available. 



























We get many enquiries from readers 
wanting- to know where they can get 
kits for the projects we publish. The 
list below indicates the suppliers we 
know about and the kits they do. 

Any companies who want to be 
included in this list should phone Steve 
Braidwood on 33-4282. 

Key to companies: 

A Applied Technology Pty. Ltd. of 
Hornsby, NSW. 

C Amateur Communications 
Advancements, PO Box 57, Rozelle, 
NSW. 

D Dick Smith Pty. Ltd. of Crows 
Nest. NSW. 

E E.D. & E. Sales, Victoria. 

J Jaycar Pty. Ltd. of Haymarket, 
NSW. 

L Delsound Pty. Queensland. 

N Nebula Electronics Pty. Ltd. of 
Rushcutters Bay, NSW. 

0 Appollo Video Games of Hornsby, 
NSW. 

P Pre-Pak Electronics of Croydon, 
NSW 

PROJECT ELECTRONICS 


ETI 043 
ETI044 
ETI 061 


Heads or Tails . A 

Two-Tone Doorbell . A 

Simple Amplifier . A 


ETI 064 Intercom . A 

ETI 066 Temperature Alarm . A 

ETI 068 LED Dice .A 

TEST EQUIPMENT 

. „ AUDIO PROJECTS 

ETI 101 Logic Power Supply .E 

ETI 102 Audio Signal Generator . . . E.D p T i ini 

ETI 103 Logic Probe . E jxi 

ETI 107 Wideranae Voltmeter . E ft aofi 

ETI 108 Decade Resistance Box . E 407 

ETI 109 Digital Frequency Meter . E pi, 

ETI 111 IC Power Supplv . E 

ETI 112 Audio Attenuator . E pi! IIS 

ETI 113 7 Input Thermocouple Meter .P.E pi! 4,0 

ETI 116 Impedance Meter . E ETI 413 

ETI 117 Digital Voltmeter . E,A FTI 413 

|T 118 Simple Frequency Counter . E.A FTI 414 

ETI 119 5 V Switching Regulator supply. E pi, 4,4 

If!!?? tafias:::::::::?fcl 1? 

If!!?? ||g 

ETI 124 Tone Burst Generator . E FTI 

ETI 128 Audio Millivoltmeter.L.E ft 422 

ETI 129 RP Signal Generator . L.E FTI 422R 

ETI 131 General Purpose power £^1 422 

eti i32 “„ p w p irs U ppi, ::::::::: E :S |?j 

ETI425 

SIMPLE PROJECTS 

ETI430 

ETI 206 Metronome .E ETI 433 

ETI 218 Monophonic Organ ..... ED ETI 435 

ETI 219 Siren .. £ ETI 438 

ETI 220 Siren . £ ETI 440 

ETI 222 Transistor Tester ‘.E EXI 441 

ETI 232 Courtesy Light Extender . E ETI 443 

ETI 234 Simple Intercom.E ETI 444 

ETI 236 Code Practice Oscillator . E ETI 445 

ETI 239 Breakdown Beacon.E ETI 446 

ETI447 

MOTORISTS’PROJECTS 

„ ETI 4 8° p 

ETI 301 Vari-Wiper .E ETI 482A 

ETI 302 Tacho Dwell .E ETI 482B 


ETI 303 Brake-light Warning . E 

ETI 309 Battery Charger . P.E 

ETI 312 CDI Electronic Ignition . . .P.E 

ETI 313 Car Alarm.E.D 


Audio Mixer FET Four Input . .E 

Guitar Sound Unit.E 

One Transistor Receiver.E 

Bass A.p.E 

Spring Reverb. Unit.E 

Super Stereo.E 

Music Calibrator.E 

100 Watt Guitar 

Amp.P.L.E.J.D 

x 200 Watt Bridge Amp.E 

Master Mixer.E.J 

Stage Mixer.E 

25 Watt Amplifier.E 

Amp Overload Indicator.E 

Guitar Amp Pre-Amp. . . . P.E.D 
Four-channel Amplifier . . . L.E 

SQ Decoder.E 

International Stereo Amp . L.E.D 

Booster Amp.E 

50 Watt Power Module.E 

Add-on Decoder Amp.E 

Spring Reverberation Unit. . L.E 

Integrated Audio System.E 

Rumble Filter.E 

Graphic Equaliser.L.E.J 

Microphone Line Amp.E 

Active Crossover.E.J 

Crossover Amp.E.J 

Audio Level Meter.L.E 

Simple 25 Watt Amp.L.E 

Audio Noise Generator. . . . L.E 

Compressor-Expander.E.J 

Five Watt Stereo.E.N 

Preamp.J.E.D.A 

Audio Limiter.J,E,A 

Phaser.E.J.A 

Balanced Mic Preamp.J.A 

50W, 100W Power Amp . . A.J.D 

Power Supply.A.J.D 

Preamp Module.A 

Tone Controller.A 


MISCELLANEOUS 


ETI 502 
ETI503 
ETI505 
ETI 506 
ETI509 
ETI512 
ETI513 
ETI514 

ETI515 

ETI518 
ETI522 
ETI523 
ETI525 
ETI 526 
ETI527 

ETI528 
ETI529 
ETI533 
ETI534 
ETI539 
ETI540 
ETI541 
ETI543 
ETI544 


Emergency Flasher.E 

Burglar Alarm. e 

Strobe.L.E.D 

Infra-Red Alarm.E 

50-Day Timer. e 

Photographic Timer.E 

Tape Slide/Synchroniser.E 

Flash Unit 

Sound Operated. E 

Flash Unit 

Light operated.E 

Light Beam Alarm.E 

Photographic Timer.E 

Sweep Generator.E 

Drill Speed Controller.E 

Printimcr.E 

Touch Control Light 

Dimmer. e 

Home .Burglar Alarm.P.E 

Electronic Poker Machine . . . E 

Digital Display.L.E.A 

Calculator Stopwatch.A.D 

Touch Switch.E 

Universal Timer.E 

Train Controller.E 

Double Dice.A 

Heartrate Monitor.A 


ELECTRONIC MUSIC 

ETI 601 

4600 Synthesiser . j 

e. 2^ 00 Synthesiser . j 

ETI 602 Mini Organ . E.A.D 

COMPUTER PROJECTS 

ETI 630 Hex Display . .A 

F.T1 631 VDU Keyboard Encoder.A 

ETI 632 VDU 1 k x 8 Memory Card . . .A 

ETI 633 VDU Sync Generator.A 


RADIO PROJECTS 


ETI 701 TV Masthead Amplifier . . . E.D 

ETI 702 Radar Intruder Alarm.D 

ETI 703 Antenna Matching Unit.E 

ETI 704 Crosshatch/Dot 

Generator.L.A.D.E 

ETI 706 Marker Generator.E 

ETI 707 Modern Solid State 

Converters.C.E 

ETI 708 Active Antenna.E 

ETI 710 2 metre Booster.C.E 

ETI 71 IB Single Relay Remote Control . .A 

ETI 711C Double Relay Remote 

Control.A 

ETI 711R Receiver.A 

ETI 711AR Remote Control Transmitter . .A 

F.T1 711 DR Remote Control Decoder ... .A 

ETI 740 FM Tuner.A 

ETI 780 Novice Transmitter.E 

ELECTRONIC GAMES 

ETI 804 Selccta-Game.O.A.D 


ELECTROCRAFT PTY. LTD. iTSST 

Phone411-2989 

Distributors of Belling Lee, Channel Master, Ecraft, Hills, H/.Q, Lab Gear. Kingray, Matchmaster. Largest Television 
range of aerial equipment in Sydney 

TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES 
WHOLESALE, TRADE AND RETAIL SUPPLIED. 


ECRAFT Price 

Neosid Baiun 75/300 uncased $0 65 

0 S A B Outside aerial balun (water proof) 3 81 

6 SB 6ft Baiun Fly Lead 3 65 

PSB Plug and Terminal Baiun 2 53 


2 75 T/S 2-way 75 ohm Transformer Splitter 6 74 

3 75 T/S 3-way 75 ohm Transformer Splitter 8 41 

4 75 T/S 4-way 75 ohm Transformer Splitter 8 94 

5 75 T/S 5-way 75ohm Transformer Splitter 12 66 


2 3T 2-way 300 ohm Splitter box 4 48 

3 3T 2-way 300 ohm Splitter box 5 86 

4 3T 2-way 300 ohm Splitter box 7 1 2 

Adjustable Low Band Attenuator Ch 2 5 33 

10 diameter degaussing coil 24 00 

Coaxial Plugs 46c 


All Types of Coaxial Cable In Stock 
from 30c Per Yard. 

TELEVISION AERIALS FOR COLOUR 

CHANNELMASTER 

9el Colour Crossfire 361 5A $43.64 

1 3el Colour Crossfire 3614A $54.69 

1 7el Colour Crossfire 361 3A $68.17 

2lei Colour Crossfire 361 2A $78.54 

24el Colour Crossfire 361 7A $99.84 

28el Super Crossfire 361 7A 125 73 

Super Coloray the 3111 Ghost Killing 
Aerial $41.98 

2el Small Coloray 3110 $27.96 


HILLS E.F.C. RANGE 75 ohm 

E F C 1 75 ohm $31.43 

E F C 2 75 ohm $41.70 

E F C 3/24 75 ohm $60.64 

E F C 4/24 75 ohm $76.30 



HILLS THF NEW TELRAY RANGE- 

All Australia VHF Channels & F M 


6el TL1 

8el TL2 

9el TL3 

11 el TL4 

HILLS AERIALS 

2010 Airways 
CA16 Phased Array 
Extra Gam Lift els for CA1 6 
8el 215 


$21.47 

$29.52 

$35.97 

$43.67 


$56.26 
$44.36 
$ 5.0] 
$24.42 


HILLS AMPLIFIERS 

D5/26 Dist 26dB gam $67 10 

D4/16 Dist 16dBgam $59.37 

MH2/75 Mast Head 20dB gain 
75 ohm $72 44 

MH1/300 Mast Head 20dB 


gam 300 ohm 


$54 90 


FM AERIALS 


Hills 2EL FM 1 $ 9.39 

HILLS 3EL 353 $12.98 

Hills 3EL FM3 $18.27 

Hl-Q 4EL $18.75 

Hl-Q Gutter clip $12.70 

Matchmaster G2FM $19.29 

Austenna FM3F $21.95 


27 MHz high quality transceivers. Range up to 
20 miles, 5 watts output. Switched PA suitable 
for dash mounting. Model G.M.E. 275 6 Ch's 
(Post Office Approved) $156.00 

Model G.M.E. C555 23 Ch’s $163.00 


LAB GEAR AMPLIFIERS 

VHF 

Price 

Mast head 22 dB 75 ohm 

$72 43 

CM 6014/DA 20 dB 

60 25 

CM 6034/DA 4 outlets 8 dB each 

CM 6036/DA VHF 30dB UHF 

54 90 

28dB 

Televerta (VHF to UHF 

84 63 

frequency converter) 

67 48 

KINGRAY AMPLIFIERS 

015/500 m/V 

030/500 m/V 

D40/600 m/V 

D12/1500 m/V 

MH 20 mast Head 300-75 ohm 

Price 
$48 80 
57 95 
79 30 
67 10 
64 63 


TELESCOPIC MASTS 


20ft 

30ft 

40ft 

50ft 


18g steel in 
10ft sections 
must be guyed 


$19 30 
$30 81 
42 00 
54 42 


CDE AR.22 Rotator $79.00 
Stolle Aerial Rotator with Thrust 
Bearing for heavier rigs $115.56 


ALL TYPES OF HARDWARE IN STOCK 

Wall Brackets. Chimney Mounts. J Brackets. Guy 
Rings & Guy Wire Masts from 8ft to 50ft 
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Project 549 


inoumon BninniE 

ItlETH DETECTOR i 


A really sensitive design operating on a different principle from that of other 
published circuits. This Induction Balance' metal locator will really sniff out 
those buried coins and other items of interest at great depths (depending on the 
size of the object). 


"ANOTHER METAL LOCATOR," 
some of you will say. Yes and no. 
Several designs have been published in 
hobby electronics magazines around the 
world, some good, some downright 
lousy, but they have invariably been 
Beat Frequency Oscillator (BFO) types. 
There's nothing wrong with this prin¬ 
ciple — they are at least easy to build 
and simple to set up. The design 
described here works on a very different 
principle, that of induction balance 
(IB). This is also known as the TR 
principle (Transmit-Receive). 

First a word of warning. The elec¬ 
tronic circuitry of this project is 
straightforward and should present no 
difficulty even to the beginner. How¬ 
ever, successful operation depends 
almost entirely upon the construction 
of the search head and its coils. This 
part should account for about three- 
quarters of the effort in construction. 
Great care, neatness and patience is 
necessary and a sensitive 'scope, though 
not absolutely essential, is very useful. 

It has to be stated categorically that 
sloppy construction of the coil will 
(not may) invalidate the entire 
operation. 

IB Versus BFO 

The usual circuit for a metal locator is 
shown in Fig. 2a. A search coil, usually 
6in or so in diameter is connected in the 
circuit to oscillate at between 100 and 
150 kHz. A second internal oscillator 
operating on the same frequency is 
included and a tiny part of each signal is 
taken to a mixer and a beat note is 


produced. When the search coil is 
brought near metal, the inductance of 
the coil is changed slightly, altering the 
frequency and thus the tone of the 
note. A tone is produced continually 
when the instrument is in use and 
metal is identified by a frequency 
change in the audio tone. 

The IB principle, however, uses two 
coils arranged in such a way that there 
is virtually no inductive pick-up be¬ 
tween them. A modulated signal is fed 
into one. When metal is brought near, 
the electromagnetic field is disturbed 
and the other coil picks up an apprec¬ 
iably higher signal. 

Ideally the instrument is initially set 
up for no pick-up in the 'receiver' coil, 
but this is impossible in practice — the 
two coils are after all laid on top of each 
other. Another problem is that our ears 
are poor at identifying changes in audio 
level. The circuit is therefore arranged 
so that the signal is gated and is set up 
so that only the minutest part of the 
signal is heard when no meta] is present. 
When the coils are near metal, a minute 
change in level becomes an enormous 
change in volume. 

BFO detectors are not as sensitive 
as IB types and have to be fitted with a 
Faraday screen (beware of those which 
aren't — they're practically useless) to 
reduce capacitive effects on the coil. 
They are however, slightly better than 
IB types when it comes to pin-pointing 
exactly where the metal is buried. 

Our detector is extremely sensitive — 
in fact a bit too sensitive for some 
applications! For this reason we've 
included a high-low sensitivity switch. 
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NOTES: 

Q1.2 BC549C 
Q3-Q5 BC548 
Q6 2N6027 
D1-D4 OA91 


* 1C 1: PINS 2. 3. 4. 5, 7,10, 11. 12 
ARE CONNECTED TO dv. 


Fig. 1. Complete circuit of the metal locator. Note that though the electronics is simple using very common parts, the whole operation 
depends on the coil L1 and L2 which must be arranged so that there is minimal inductive coupling between the two. Note also that the 
leads from the circuit board to the search head must be individually screened and earthed at PCB. 

You may ask why low sensitivity is 
useful. As a crude example, take a coin 
lying on a wooden floor: on maximum 
sensitivity the detector will pick up the 
nails, etc., and give the same readings 
as for the coin, making it difficult to 
find. 

Treasure hunting is an art and the 
dual sensitivity may only be appreciated 
after trials. 

Table 1 gives the distances at which 
various objects can be detected. These 
are static readings and only give an 
indication of range. If you are un¬ 
impressed with this performance you 
should bear two things in mind: first 
compare this with any other claims 
(ours are excellent and honest) and 
secondly bear in mind how difficult it 
is to dig a hole over 1ft of ground every 
time you get a reading. Try it — it's 
hard work! 


Component Choice 

We have specified Q1 and Q2 types as 
BC549C (highest gain group) for al¬ 
though lower gain transistors worked 
for us, they left little reserve of level 
on RV1 and really low gain types may 
not work at all. 

RV1 is the critical control and 
should be a high quality type — it will 
be found that it has to be set very care¬ 
fully for proper operation. 



Fig. 2a. Block diagram of the common BFO type metal locator. 



Fig. 2b. Block diagram of our IB design. 
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Fig. 3. Printed circuit layout. Full size 90 x 65 mm. 


How It Works — ETI 549 


Q5, Q6 and associated components 
form the transmitter section of the circuit. 
Q6 is a P.U.T. which operates as a re¬ 
laxation oscillator, the audio note pro¬ 
duced being determined by R16 andC18. 
The specified components give a tone of 
roughly 800 Hz. 

Q5 is connected as Colpitt’s oscillator 
working at a nominal 130 kHz; this signal 
is heavily modulated by Cl7 feeding to 
the base of Q5. In fact the oscillator pro¬ 
duces bursts of r.f. at 800 Hz. LI in the 
search head is the transmitter coil. 

L2 is arranged in the search head in 
such a way that the minimum possible sig¬ 
nal from LI is induced into it (but see 
notes on setting up). On all the proto¬ 
types we made we reduced this to about 
20 mV peak-to-peak in L2. L2 is tuned by 
C5 and C6 and peaked by CV1 and feeds 
to the base of Ql, a high gain amplifier. 
This signal (which is still modulated r.f.) 
is detected by Dl, and D2. The r.f. is 
eliminated by C8 and connects to the level 
control RV1. 

The signal is amplified by Q2 and then 
further amplified by Q3 which has no d.c. 
bias connected to the base. In no-signal 
conditions this will be turned off totally 
and will only conduct when the peaks of 
the 800 Hz exceed about 0.6V across R5. 
Only the signal above this level is 
amplified. 

On low sensitivity these peaks are con¬ 
nected to the volume control RV2 (any 
stray r.f. or very sharp peaks being 
smoothed by C21) and fed to the IC amp¬ 
lifier and so to the speaker. 

The high sensitivity stage Q4 is con¬ 
nected at all times and introduces another 
gating stage serving the same purpose as 
the earlier stage of Q3. This emphasises 


the change in level in L2 even more 
dramatically. Note that RV1 has to be set 
differently for high and low sensitivity 
settings of SW1. 

Whichever setting is chosen for SW1. 
RV1 is set so that a signal can just be 
heard. In practice it will be found that 
between no-signal and moderate-signal 
there is a setting for RV1 where a 
‘crackle’ can be heard. Odd peaks of the 
800 Hz find their way through but they 
do not come through as a tone. This is the 
correct setting for RV1. 

The stage Q4 also feeds the meter cir¬ 
cuit. Due to the nature of the pulses this 
need only be very simple. 

Since we are detecting really minute 
changes in level it is important that the 
supply voltage in the early stages of the 
receiver are stabilised, for this reason ZD 1 
is included to hold the supply steady 
independent of battery voltage (which 
will fall on high output due to the current 
drawn by IC1). 

It is also important that the supply 
voltage to Q5 and Q6 does not feed any 
sin gal through to the receiver. If trouble 
is experienced (we didn’t get any) a 
separate 9V battery could be used to 
supply this stage. 

IC1 is being well underused so a heat¬ 
sink is unnecessary. 

Battery consumption is fairly high on 
signal conditions — between 60 mA and 
80 mA on various prototypes but this will 
only be for very short periods and is thus 
acceptable. A more modest 20 mA or so is 
normal at the ‘crackling’ setting. 

Stereo headphones are used and are 
connected in series to present 16 ohms to 
IC1 reducing current consumption. 


The choice of an LM380 may seem 
surprising as only a small part of its 
power can be utilised with battery 
operation. It is however inexpensive 
and widely available unlike the alter¬ 
natives (note it does not require dc 
blocking at the input). 

Output is connected for an 8 ohm 
speaker and to headphones. Stereo 
types are the most common and the 
wiring of the jack socket is such that the 
two sections are connected in series 
presenting a 16 ohm load (this reduces 
current consumption from the battery). 

Construction: Control Box 

The majority of the components are 
mounted on the PCB overlay and the 
additional wiring is shown in Fig. 4. 

Exceptional care should be taken to 
mount all components firmly to the 
board. Poor connections or dubious 
solder joints may be acceptable in some 
circuits — not in this one. Take care to 
mount the transistors, diodes and 
electrolytic capacitors the right way 
around. 

The PCB is fitted into the control 
box by means of 6 mm spacers. The 
control box has to be drilled to take th 
speaker, the pots, switches, headphone 
jack and the cable from the search 
head. 

The Handle Assembly 

The handle we used was simply a broom 
handle with the end cut off at about 
45°. After assembling the head, the 
handle can be glued on with epoxy. A 
small woodscrew can be used to hold 
it in place until dry. This should be done 
before final setting up of the coils — 
in case the screw cannot be removed 
after the glue has set. 

The Coil 

Remember this is the key to the whole 
operation. The casing of the coil is not 
so critical but the layout is. 

It is best first to make the 6 mm 
plywood circle to the dimensions 
shown in Fig.6. A circle of thinner 
plywood or hardboard is then firmly 
glued onto this - it's fairly easy to cut 
this after glueing. Use good quality ply 
and a modern wood glue to make this. 

This now forms a dish into which the 
coils are fitted. 

You'll now have to find something 
cylindrical with a diameter of near 
enough 140 mm (5%in). A coil will 
then have to be made of 40 turns of 
32 swg enamelled copper wire. The 
wire should be wound close together 
and kept well bunched and taped to 
keep it together when removed from the 
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Project 549 


SW1 


TO HEAD 


9V 

BATTERY 


SW2 


METER 


Fig. 4. The component overlay and wiring diagram to 
other parts of the circuit not on the PCB. 


former. Two such coils are required. 
These are identical. 

One of the coils is then fitted into 
the dish and spot glued in six or eight 
places using quick setting epoxy resin: 
see photograph. 

L2 is then fitted into place, again 
spot glueing (not in the area that it over¬ 
laps LI). The cable connecting the coil 
to the circuit is then fed through a hole 
drilled in the dish and connected to the 
four ends. These should be directly 
wired and glued in place, obviously 
taking care that they don't short. The 
cable must be a four-wire type with 
individual screens — the screens are left 
unconnected at the search head. 

You will now need the built up con¬ 
trol box and preferably a 'scope. The 
transmit circuit is connected to LI. The 
signal induced into L2 is monitored; at 


first this may be very high but my man¬ 
ipulating L2 the level will be seen to fall 
to a very low level. When a very low 
level is reached, spot glue L2 until only 
a small part is left for bending. 

Ensure that when you are doing this 
that you are as far away from any metal 
as possible but that any metal used to 
mount the handle to the head is in 
place. Small amounts of metal are 
acceptable as long as they are taken into 
account whilst setting up. 

Now connect up the remainder of 
the circuit and set RV1 so that it is 
just passing through a signal to the 
speaker. Bring a piece of metal near the 
coil and the signal should rise. If it falls 
in level (i.e. the crackling disappears) 
the coil has to be adjusted until metal 
brings about a rise with no initial falling. 
CV1 should be adjusted for maximum 


signal, this has to be done in con¬ 
junction with RV1. The additional 
capacitors Cl, C2 and C4 should be 
linked in, if the range is not available 
on CV1. 

Monitoring this on a scope may mean 
that the induced signal is not at its abso¬ 
lute minimum: this doesn't matter too 
much. Now add more spot gluing points 
to L2. 

You should now try the metal 
locator in operation. If RV1 is being 
operated entirely at the lower end of 
its track, making setting difficult, you 
can select a lower gain transistor such as 
a BC548 for Q2. 

When you are quite certain that no 
more manipulation of the coils will im¬ 
prove the performance, mix up plenty 
of epoxy resin and smother both coils, 
making certain that you don't move 
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PARTS LIST - ETI 549 


Resistors 

all y 2 W 5% 

R1 

1M5 

R2 

4k7 

R3 

1M5 

R4 

4k7 

R5 

47 k 

R6,7 

4k7 

R8 

1 k 

R9 

180 ohms 

R10 

1 k 

R11 

150 k 

R12 

39 k 

R13,14 

10k 

R15 

1 k 

R16 

150 k 

R17 

180 ohms 

Potentiometers 

RV1,2 

rotary 4k7 log 


Capacitors 

82 p ceramic 

Cl 

C2 

150 p ceramic 

C3 

47 /110 V electro 

C4 

270 p ceramic 

C5 

5n6 polystyrene* 

C6 

4n7 polystyrene* 

C7,8 

22 n polyester 

C9 

100 n polyester 

C10,11 

22 n polyester 

C12 

33 n polyester 

C13 

4jU7 25 V electro 

C14 

3n3 polystyrene * 

Cl 5,16 

4n7 polystyrene * 

Cl 7 

100 n polyester 

C18 

33 n polyester 

C19 

47 H 10 V electro 

C20 

100 n polyester 

C21 

22 n polyester 

C22 

47 H 10 V electro 

C23 

470 jLt 16 V electro 


CV1 115 p variable 

* Philips 424 series recommended. 

Semiconductors 
Q1,2 
Q3-Q5 
Q6 

D1-D4 
IC1 
ZD1 

Miscellaneous 
PC board ETI 549 A 

Meter 50 jllA FSD 

Search head as per Fig. 6. 

Two changeover slide switches. 
Two knobs 

Suitable case (158 x 95 x 50 mm) 

Phone socket 

Small speaker 

9 V battery clip 

Six by AA battery holder 

Six AA batteries. 


Transistors BC549C 
Transistors BC548 
PUT 2N6027 
Diodes OA91, OA95 
Amplifier LM 380 
Zener 6.2 V 300 mW 



GLUED INTO POSITION WITH 
FIVE MINUTE EPOXY. 

Fig. 5. Diagram showing the position of the coils 
in the search head. 



DISC 210 mm DIA 
_ 4mm PLY 


RING 210 mm O.D. 

-185 mm I.D. 

6 mm PLY 


. DISC 210mm DIA. 
4 mm PLY 


them relative to each other. 

The base plate can then be fitted to 
enclose the coils, this should be glued in 
place. 

If after glueing in place the balance 
between the coils is found to be not 
quite right it should be possible to glue 
a small piece of metal (such as a washer) 
somewhere on the head to cancel out 
the error. 

Using The Metal Locator 

You will find that finding buried metal 
is rather too easy. 95% will be junk — 
silver paper being a curse. The search 
head should be panned slowly over the 
surface taking care to overlap each 
sweep the sensitive area is somewhat less 
than the diameter of the coil. 

This type of locator will also pick 
up some materials which are not metal 
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— especially coke. And it is not at its 
best in wet grass. 

Think very carefully about where 
you want to search: this is more im¬ 
portant than actually looking. The area 
you can cover thoroughly is very, very 
small, but his approach is far more 
successful than nipping all over the 
place. As an example of how much 
better a thorough search is, we 
thoroughly tried on 25 square feet 
of common ground (5ft x 5ft); we 
found over 120 items but a quick search 
initially had revealed only two! 

Treasure hunting is growing in 
popularity and those who do it seriously 
have adopted a code; essentially this 
asks you to respect other people's pro¬ 
perty, to fill in the holes you dig and to 
report any interesting finds to museums. 

Meter Circuit 

Since the circuit is basically sensing a 
change in audio level, a meter circuit 
can be incorporated. For the very first 
indication from the 'crackle' your ears 
are likely to be more sensitive than the 
meter but thereafter it will come into 
its own. 

This part of the circuit is optional 
and the components are not included on 
the board. 



TABLE 1 


OBJECT 

20 c Coin 

Beer Can 

150 mm Square 
copper 

150 mm 
steel rule 

MANS 
Gold Ring 

HIGH 

SENS 

200 mm 

450 mm 

550 mm 

300 mm 

200 mm 

LOW 

SENS 

150 mm 

350 mm 

400 mm 

220 mm 

150 mm 








Electronics Today International 

4600and3600 

SYNTHESIZERS 


Complete plans for the Electronics Today Inter¬ 
national 4600 Synthesizer and the 3600 Synthesizer 
will soon be available in book form. Many hundreds 
of these remarkable synthesizers have been built 
since the series of construction articles started in the 
October 1973 issue of Electronics Today. 

Now the articles have been re-printed in a com¬ 
pletely corrected and up-dated form. 

The International Synthesizers have gained a rep¬ 
utation as being among the most flexible and ver¬ 


satile of electronic instruments available. 

They have been built by recording studios, pro¬ 
fessional musicians, university music departments 
and as hobby projects. 

This book is available now as a limited edition 
of 2000 copies only. 

Ensure your copy now! 

Ensure your copy now. Send $12.50 to Electronics 
Today, 15 Boundary Street, Rushcutters Bay, 2011. 


42 


ELECTRONICS TODAY INTERNATIONAL — MAY 1977 














0 


0 


0 


0 

0 

0 


0 

0 

0 


0 


0 


0 


0 

0 


0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


The ultimate 
experience. 



Model 1 

Speaker Components: 

8" bass driver low frequency 
4" cone driver high frequency 
Operational power: 

12 watts to 75 watts 
Cabinet finish: 

Hand rubbed oiled oak 


Model 3 

Speaker Components: 

10" bass driver low frequency 
4" high frequency 
Operational power: 

10 watts to 100 watts 
Cabinet finish: 

Vented enclbsure, hand- 
rubbed oiled oak with 
acoustically 

transparent black knit fabric. 



Model 5 

Speaker Components: 

2 each 4" frame cone drives 
high frequency 
12" bass driver low frequency 
Operational power: 

12 watts to 150 watts 
Cabinet finish: 

Hand-rubbed oiled walnut 


Altec speakers provide a quality and 
clarity of sound by which other speakers 
are judged. Sound us out. Hear the 
difference at your nearest Hi-Fi Specialist. 


Models range from $450 to 
$3000 a pair. 

Sold and serviced nationally 
by Rank Australia. 



















Our new 4 color TV CHALLENGER 6000 
has a lot improved features common to all 
games: 

BALL SPEED: The ball has 3 user pre¬ 
settable speeds; slow, medium and fast. 
A further control, (speed increment) can 
be set to increase the speed when four player 
hits (total by both players) have occurred. 
The speed w;ll then move on to the next 
higher speed to that previously set by the 
user i. e. Low speed hits then 4 medium speed 
hits then 4 fast speed hits. These speed up 
features can be inhibited to enable any parti¬ 
cular speed to remain constantly set. At the 
end of each point the ball reverts to the origi¬ 
nal set speed and the speed incrementer will 
operate again on the next point. 

This feature was designed to give more skill 
to the game in that, as players become more 
adept at hitting the ball, the ball speed in¬ 
creases making it more difficult to hit. 

SERVING: Serving can be manual or automa¬ 
tic. When in auto mode the ball will serve 
into play a minimum of 3 seconds after the last 
point was won. On manual serve the ball will 
serve immediately that serve condi¬ 
tions are met following the deression of a 
manual serve push button. The position of 
serve is random since the ball is always 
bouncing around even when not visible. The 
serve is indicated by the bat of the serving 
player flashing on and off at approx. 1Hz. 

ANGLE CONTROL:The players ’bat’ is 
split electrically into 3 disinct portions 
(top, middle and buttom) and these are used 
to control the angle at which the is reflected 
from the bat. In football where multi-hits are 
allowed a player may follow the ball to de¬ 
flect its movement. 

SCORING: Scoring is indicated by a two digit 
score displayed in the relevant players colors 
in the upper half of the screen,- left score 
red, right score blue. The score is displayed 
only during the time that the ball is out of 
play, and leading zeros are always blanked. 

THE GAMES 

TENNIS: The game is designed to simulate 
playing methods and rules of table tennis 
as closely as possible.The display consists 
of a rectangular court with dotted centre¬ 
line in white on a background of green. The 
left player is red and the right player is blue. 
Each player has vertical and horizontal move¬ 
ment (Joy-Stick-Control) within the confines 
of his own half of the court the bat being 
blanked out on entering the opponets half of 
the court. The game is started by resetting the 
score which sets initial conditions and gives 
the first serve to the left hand player. The ser¬ 
ve will then alternate every 5 points. To win 
the game 21 points must be reached with a 


clear margin of 2 points. If 20-20 is reached 
then the deuce circuitry operates. This causes 
the serve to alternate every point instead of 
every 5 points. The winner will be the first 
player to gain a 2 point advantage. The 
game also contains double hit protection in 
that if a player does hit the ball a second time 
before his opponent hits it loses a point by 
default. A double hit is also registered when 
the ball is served (from the relevant baseline) 
and the player whose serve it hits the ball 
before his opponent. This feature is included 
to prevent a player from staying near the 
baseline for serves. It means he must move 
away and get back quickly for the serve re¬ 
turn which at fast speeds makes the game mo¬ 
re interesting and skilful. 

FOOTBALL: This game is designed to simula¬ 
te English football but could equally be called 
hockey. This display consists of a rectangular 
court as in tennis but the left and right base¬ 
lines are broken to create ‘goal areas’. The 
court outline and centreline are again white. 
To provide a more realistic simulation of the 
game ‘static defenders* are positioned in front 
of the goal areas, (approx, one third of goal 
area is covered by the defender) to act as a 
goalkeeper. The normal player ‘bats* are free 
to move to any position on the court inclu¬ 
ding the opponents half. The background is 
green and the static defender colors are red 
and white to match the normal player colors. 
To score points the ball must pass through the 
goal area. The ball will then serve from the 
losing players side but from the centre line. 
Since no points target are set in football or 
hockey the game is won by the number of 
goals scored in a given time. When reset score 
is pressed at the start of the game the first 
kick off is given to the left player and an in¬ 
ternal timer is reset, which times out after 
3 minutes. Double hit circuitry does not ope¬ 
rate in football. This enables a player to 
‘dribble* and hit the ball as many times as 
required. This course will operate the speed 
incrementer and a player can quickly lose 
control by too many hits. 

SQUASH: This game follows the rules and 

scoring methods of squash but could equally 
well be called handball. The display again 
consists of a white courtline with the right 
hand side totally white to simulate a ‘wall*. 
The background is again green and the players 
red and blue. The ball in all games is white. 
Both players can move over the whole 
court area. The ball is served from the wall 
and left (red) has first serve on operation 
of the ’’reset score” control. To win a point 
a player must win on his own service be de¬ 
flecting the ball past his opponent and contac¬ 
ting the left hand baseline. If a player wins a 
point on his opponents service then he only 
gains a service and not a point, this simulates 
the normal scoring precedure of squash. 


Double hits feature in squash, as follows:- 
When the ball comes off the wall either from 
a serve or in normal play then only one player 
is elegible to play the ball. i.e. if red last hit 
the ball or served, then blue is due to play. If 
red hits again then the blue is automatically 
awarded a point and the next serve. 

Similarly, when a player has played the ball, if 
he plays again before the ball has contacted 
the ‘wall* he loses a point and the serve. The 
player reaching 9 points is the winner if a 
margin of 2 points exists. If 8-8 is reached 
then deuce operates and the winner is the first 
player to gain a 2 point advantage. 

To save tooling costs our new COLOR TV 
CHALLENGER SERIES 6000 is 
housed in the same flat case as our TV CHAL¬ 
LENGER Series 3000. 

INTRODUCTORY PRICE $79.50 
including post, pack & insurance 
This price includes two external handheld 
controls, mains AC Adaptor to eliminate 
costly battery replacements & antenna switch 

For our old TV CHALLENGER Series 3000 
we have now perfected a Rifle (70cm long). 
This rifle adds 2 rifle shooting games to our 
4 game unit (or any other game based on the 
AY-3-8500 1C). Connection to the TV game 
is via a 5 core cable and socket. Minimal wi¬ 
ring changes are required in the TV game sin¬ 
ce all additional circuitry is mounted in the 
rifle. Scoring is displayed at the end of the 
game and score reset is provided on the rifle 
for user convenience. Sensitivity is auto¬ 
matically adjusted in strong ambient light 
(no pots to adjust). The rifle will not register 
a false hit even when pointed direct to a 
strong lamp. This rifle comes completely wi¬ 
red and is ready to use. 

PRICE $29.50 plus $4.50 p/p and insurance 

TV CHALLENGER Series 3000 is still available 
at $68.00 plus $3.50 p/p 

Why pay up to $40.00 for a color converter 
kit when we can sell you our new TV 
CHALLENGER SERIES 3000 C (color) 
for only $76.50 plus $3.50 p/p. 

prices are quoted for assembled and tested 
units ( no kits available) 

Note: The rifle is not suitable for the TV 
Challenger 6000 but for series 3000 & 3000C 

Dealers wanted in all states 

Due to great demand it is adviseable to place 
your order early. 

Anyone interested to work in our 
air-conditioned workshop assembling and 
testing TV games please contact W.H.K. for 
details. 



WE NEED SPACE TO MANUFACTURE OUR ADVANCED COLOR VIDEO GAMES 
all goods are brand new, (signetics. Siemens, Mostek, Intersil etc.) 


Please note: minimum order $10.00. Goods 
may be collected from 10 am to 5 pm, Monday 
to Saturday. Minimum postage $2.00 per order 
(excess refunded). Heavy items will be forwar¬ 
ded on a freight collect basis. No returns of 
clearance items accepted. 

Speakers, 75 Ohm, lOOmW $0 65 

DC Power Paks, 240V to 9V, 200mA with 12ft 
cable, ideal for transistors, calculators etc. 4 20 
Transformers 240 to 12.6V, 1A $2.10 

Rectifiers,incl. Bridge per 10 $1.40 

Potentiometers, Weston 10 turn per 10 $4.00 

Capacitors (Polyester up to 1.5uF)per 25 $1.75 
Tantalum Capacitors (mixed) per 10 $1.50 
28 Pin 1C Sockets ea. 0.50 

LED's red, green & yellow mix. per 10 $K80 
Mixed Transistors incl. High frequency, Audio, 
power etc. with data sheet per 10 1.80 

Clock 1C Mostek MK50362 12/24hr clock, ra¬ 
dio, timer with 2 alarms, snooze &sleep 
time zone register, 4 year calender, direct dis¬ 
play drive etc. with free data sheet $7.50 


Stopwatch 1C ICM 7045 as used in Cronu 
stopwatches, drives display directly, times fron 
0.01 sec. to 24 hrs. Functionsrstandard,split 
sequential &rally timing with data sheet 24.5C 
Stopwatch 1C 7205 direct display drive, 0.01 sec 
to 1 hr.., start/stop,split, cumulative, taylor 
sequential with notes $19.5C 

Crystal to suit above Stopwatch IC’s $ 8.95 
Variable Voltage Auto-Transformers (enclosec 
type) 0-260V AC , 4A $36 0C 

0-260V, 8 A $52 0C 

0-260V, 15A $102.0C 

Weller Instant dual heat soldering gun $18.50 
Signetics Analogue 1C Manual $5.95 

Signetics digital data manual $10 0C 

AMERICAN CONSTRUCTION PLANS 
Pocket lasers, Motor speed control, Super 
Power continuous beam laser, laser pistol, See 
in dark, Laser rifle, portable strobe, Portable 
X-ray machine, Baby tesla coil, Giant tesla 
coil, Bug & insect attractants. Vert. Windmill, 
Metal detectors, Police radar trap detector, 


Electronic tachometer, Thief proof auto burgu- 
lar alarm, Super-powerful strobe flasher, Mag¬ 
neto hydro dynamic generator, Capacitor 
discharge ignition, Draft detector, Hydrogen 
generator, Cloud chamber, Geiger counter, 
Voice srambler, Lie detector, Alpha beta 
brain wave analyzer, Heart beat monitor, Spark 
gap transmitter, Seismograph, Electronic air pu¬ 
rifier, Gas detector, High frequency translator, 
Wind generator, Solar furnace, Tracking trans¬ 
mitter, Ultra sonic intrusion alarm, Infra-red ac¬ 
tivated- alarm system, Smoke & fire detector, 
FM broadcast transmitter. This is a sellout. 
$7.50 per 5 sets of plans (your selection) 
Canadian Made 12 digit calculators with memo¬ 
ry and % key $13.50 

Lloyd’s 200 Calculators $1 5.30 

Other clerance items too numerous to list here. 
Please send stamped S.A.E. for complete list. 



W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 

MANUFACTURING, IMPORT, EXPORT, WHOLESALE & RETAIL 

2 GUM ROAD, ST. ALBANS, 3021. VICTORIA. AUSTRALIA. PHONE: 396-3742 (STD area code 03) 
POSTAL ADDRESS. P.O. BOX 147, ST. ALBANS, VICTORIA. AUSTRALIA. 3021. 
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APPLIED 
TECHNOLOGY 
PTY. LTD. 


HOBBY KITS 


BY POPULAR DEMAND 

ETI 546 GSR MONITOR 

Learn to relax and reduce your tension levels. The ETI 
546 Galvanic Skin Response meter opens the door to many 
fascinating experiments with biofeedback. 

The 546 HOBBY KIT is very easily built. We supply 
everything including all components, meter, case, probes 
and a fully silk screened front panel. 

ETI 546 GSR METER $27.50 
(post & packing $2.00) 



THE ELECTRONIC MAILBOX 

P.O.BOX 355 HORNSBY 2077 
PHONE 476 4758 



MR25 SCORPIO MARK II CDI 

We have now received fresh stocks of this most popular 
capacitor discharge ignition. Housed in an attractive anodized 
aluminium heatsink this improved design includes prewound 
transformer, colour coded wiring loom, improved RF 
suppression and a top quality "self healing" discharge 
capacitor. 

If improved performance, increased fuel economy, fewer 
tuneups and easier starting are important to you the MR 25 
is a proven winner both on the race track and around normal 
road traffic. 

MR25 SCORPIO Mk II kit $33.75 
MR25 SCORPIO Mk II assembled & tested $45.00 
MR25 PROFESSIONAL assembled & tested $55.00 
(post & packing $2.50) 


ETI 704 CROSS HATCH/DOT 
GENERATOR 

Improve the colour of your TV, adjust the convergence 
yourself and save expensive service calls. 

Our 704 Cross Hatch Kit is probably the most popular 
on the market because it is COMPLETE including 

* sockets for all IC's 

* prewound coils 

* etched, drilled and silk screened fibre glass printed circuit 
board 

* silk screened, drilled front panel 

* top quality plastic case 

* detailed step-by-step assembly manual 
ETI 704 Cross Hatch kit $27.50 

(post & packing $1.50) 


ETI 740 TUNER 

If you require a quality FM tuner kit to compliment your 
existing HI FI system you should consider this unit. 

Described originally in ETI in February 1976 no effort 
has been spared to make this the easiest to assemble FM 
tuner kit yet released. The front end is a prealigned, varicap 
tuned unit made by Philips for the quality European market. 
The IF DEMODULATOR is a proven CA3089 1C stage 
featuring ceramic filters for added selectivity. The STEREO 
DECODER uses the latest PLL (phase locked loop) concept 
which completely eliminates the need for critical coil 
adjustments. The TUNING INDICATOR is a unique LED 
DIAL which to our knowledge is a world first. The tuning 
voltage is derived from a temperature compensated regulated 
supply selected with a precision multiturn potentiometer. 

ETI 740 FM TUNER $120.00 


END OF MODEL CLEARANCE PLAYMASTER TWIN TWENTY-FIVE 


We are now clearing stocks of this most popular amplifier 
described in Electronics Australia April 1976. This kit is 
supplied with a heavy gauge brushed aluminium front panel 
and our exclusive machined aluminium knob set that gives a 
finish you won't be able to tell apart from expensive 
imported amplifiers. 

The AT Playmaster Twin Twenty-Five comes complete 


in every detail including all components individually packed 
in logical assembly groups, prepunched, plated metal work, 
top quality fibreglass PCB with silk screened component 
overlay, assembly manual and all nuts and bolts. Full service 
backup applies. 

CLEARANCE PRICE 

PLAYMASTER TWIN TWENTY-FIVE kit $82.50 


























Project 548 


PHOIOGROPHIC 

STROBE 


This project gives about seven times the light output of the High Power Strobe we 
published six years ago. It also has other advantages when used by the photo¬ 
grapher . . . 


THE HIGH POWERED strobe published 
back in August 1971 has been one of 
the most popular projects we have de¬ 
signed and it is still being built and sold. 
A lot of people have since asked if it 
can be used for photographic use (and 
if not how could it be modified). 

The existing strobe has several prob¬ 
lems in photographic use, the main one 
being insufficient light output. Other 
problems are that the electronics is all 
at mains voltage with no isolation, 
preventing the safe use of a remote 
push-button control, and that at high 
speed there is some jitter in the flash 
rate (since this is partially synchronized 
to the mains frequency). 

This new unit has about 7 times the 
light output of the previous unit 
(this can be increased further if needed). 
The control circuitry is now isolated 
and the flash rate is steady as there is no 
synchronization with the mains. 

All this however costs more: we have 
used a larger flash tube, the capacitors 
cost about $30, and the control cir¬ 
cuitry is much more complex. However, 
if high power is needed the cost is worth 
while. 


The front of the strobe with the perspex 
cover removed. The cover is necessary to pre¬ 
vent accidental contact with the mains voltages 
applied to the flash tube. 
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PARTS LIST - ETI 548 

Resistors all % W 5% 

R1 * 

36 ohms 1600 W 

R2, 3 

1 k 

R4 

100 k 

R5-R7 

10 k 

R8, 9 

68 k 

RIO 

33 k 

R11 

100 

* standard jug element 

Potentiometers 

RV1 

rotary 1M lin 

Capacitors 

C1-C3 

30 H 250 Vac Plessey type 
427/1/00813/002 30/250 V 

C4 

33 n 630 V polyester 

C5 

1000 /i 16 V electro 

C6 

1/iO 25 V electro 

C7,8 

100 n polyester 

C9 

2n2 polyester 

CIO 

100 n polyester 

Semiconductors 

SCR1,2 

C106D, BT100A500R 

D1-D4 

IN 5404 

D5-8 

1N4004 

IC1,2 

NE555 

Miscellaneous 

T1 

transformer, 240 V — 12.6 V CT 

T2-3 

pulse transformer, see Table 1. 

T4 

trigger transformer, TR-6KM 

LP1 

flash tube, FC6501 

PCB 

ETI 548 

SW1 

240 V switch double pole 

SW2 

single pole switch 

PB1 

push button (press to make) 

FI,2 

fuses and holders. 3A 250 V 

Reflector 

Case 


Power cord and plug 

100 x 100 mm asbestos sheet 

five 25 mm metal spacers 
four 12 mm spacers. 


Construction 

The first thing to remember with this 
project is that a lot of the circuitry is 
not isolated from the mains. Contact 
with these components can be lethal. 
Therefore be careful to ensure adequate 
clearances to keep these components 
from contacting the case and ensure all 
external metal surfaces are earthed. 

We mounted the tube on three 
banana plugs which fit into sockets on 
a pc board (see Fig. 3). the pcb is in 
turn mounted on 25 mm spacers 
attached to the rear of the reflector. 

The three mounting holes shown for the 
spacers were positioned to suit our re¬ 
flector — these may need to be varied to 
suit another reflector. 

The pcb can be assembled with the 
aid of the overlay in Fig. 1. Ensure all 
diodes, electrolytic capacitors, ICs, and 
SCRs are oriented correctly. The pulse 
transformer can be wound as shown on 
Table 1 and soldered in place by its 
leads. Once the unit is checked the 
pulse transformers should be glued in 
to prevent the fine wires from breaking. 
The resistor R1, which is a jug element, 
is mounted off the board by 25 mm 
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PHOTOGRAPHIC STROBE 
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Project S4S 



long metal spacers to allow for cooling. 
If you plan to run the strobe at more 
than 10 or 12 flashes per second a piece 
of asbestos about 100 mm square must 
be placed between the resistor and the 
pcb to prevent heat damage. Similar 
protection should be given to any 
burnable substances (the wooden box, 
if used) near the resistor. 

The external (to the pcb) wiring of 
the unit is also given in Figure 1. The 
mechanical layout depends on the re¬ 
flector used and the facility you have 
for making or purchasing the box. ETI's 
previous strobe used a metal box behind 
the reflector to hold the electronics and 
this approach can easily be adapted. We 
couldn't find a ready-made box of the 
right size so we made a wooden box 
(three ply) with the reflector enclosed. 
The rear panel (which holds the elec¬ 
tronics) is made of aluminium. If this 
approach is used a row of ventilation 
holes, about 6.5 mm diameter, should 
be provided along the top rear and the 
lower sides. If a metal box is used it will 
transfer enough heat through the walls 
without the need for the holes. 

Whatever system is used remember 
again that the circuit is a 240 V (except 
for the control circuitry) and adequate 
clearance must be maintained and all 


INSULATE CORE WITH 
TWO LAYERS CELLOTOPE 
UNDER WINDINGS 



Pf 

Fig. 5. Diagram showing how the pulse 
transformers are wound. 





*CORE 40 mm LONG 
9 mm DIA FERRITE 


WINDING 40 TURNS 
30 B& SWIRE 


*CUT FROM AN AERIAL ROD 
(GROOVE AROUND ROD WITH 
A FILE AND SNAP) 

NOTE START AND FINISH POSITIONS 
(THEY HAVE TO FIT THE PC BOARD) 


external metal parts, including the 
reflector, must be earthed. Also a piece 
of perspex must be fitted over the 
reflector to prevent accidental touching 
of the tube. 


If the unit is intended for a disco the 
use of the switch SW2, the push button, 
and the external socket will not be 
needed and SW2 can be bypassed. Also 
increasing R5 to 39 k will reduce the 
maximum rate to about 16/sec. 


Stroboscopes are dangerous 
instruments - they can bring about 
epileptic fits in people who have a 
history of epilepsy and also in those 
who are disposed towards this 
trouble. There are cases of people 
who never knew of any epileptic 
disposition who, under the influence 
of stroboscopic stimulation, have had 


fits induced and thereafter have 
suffered from subsequent, non- 
induced fits. 

Flash-rates in the order of 5 to 
12 flashes per second are the 
dangerous rates in this respect. In the 
event of such an attack switch the 
strobe off immediately. 
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we look at what’s been put forward— 




AERIALS! 


HEAVY DUTY 

BASE LOADED 
ANTENNA 

for 27 MHz Only 46 only 
Rooftop application 
affords excellent 
omni duectional signal 
pattern Mount in 
3/8" hole Has snap- 
in mounting feature for 
fast installation 
Provides quick 
solderless lead 
connection at the 
antenna All fittings 
chrome plated brass 
stainless steel rod and 
spring Adfustable 
whip for best S W R 
Includes cable and 
PL259 connectoi 


Our most versatile 
aerial the 


combines the best 
features of the Helical 
and C L Whip 
Suits almost all 
applications Complete 
with cable and Pt_259 
plug 

S 31 p&p $3 

Marine Helical is 
a little stronger and 
longer to withstand 
the pounding at sea 
Ideal for the small 
boat Looks same as 
above Semihel' 
Complete with all 
fittmgs 


PETER 

SHALLEYS 

SPECIALS 




Our new delux folding gutter 
grip aerial heavy duty loading 
coil and fold down S/s tip. 
Snap locks automatically 
when raised. Loading coil and 
tip can be removed just leaving 
gutter grip in position for max 
security. Complete with cable 
and plug. 639.95 p&p $3 0Q 

'-'yuttexyriilkA 

Snap on gutter grip. Goes on 
in a jiffy. Can be completely 
removed in sec¬ 
onds. Complete 
with cable & 

PL259 plug. Ad¬ 
justable tip for 
best SWR. 

S I9 50 

p&p $ 2.00 

tytaund Plane 

\AHte*utae 




27MC 36 

High Efficiency 
Ground Plane An¬ 
tenna for CB base 
station. All alum¬ 
inium construc¬ 
tion. Accepts PL 
259 connector. 
Solid aluminium 
108 inch heat 
treated radials and 
radiator. Elements 
supplied in two 54 
inch lengths joined 
by threaded coupl¬ 
ing nuts. Radial 
droop for 50 ohm 
match. Accepts 
114 inch tubing 
and PL 250 con¬ 
nector. 

Frequency Range« 
27 MHz Imped¬ 
ance, 50 ohms 
VSWR Less than 
151. Weight 45 
lbs. Wave 14. 


$59.95 

P&P $5.00 



27MC GPV BASE 
LOADED 

A ruggedly con¬ 
structed low cost 
high performance 
vertically polar¬ 
ized omni direct 


through pattern 
compression and a 
lowered angle of 
radiation along 
with improved sig¬ 
nal to noise ratio. 
The matching stub 
places it at DC 
ground potential 
which substantial¬ 
ly lowers the resid¬ 
ual noise level and 
results in gains as 
high as 19 dB in 
signal to noise 
ratio. 

Gain 38 dB VSWR 
(At resonance) 1 
25 1 Coaxial Feed- 
line 52 ohms. 

Omni Directional 
Pattern. Overall 
Height 212 inch. 
Diameter of Rad¬ 
iator 112 inch to 
1/16 inch. Mast 
Bracket Accepts 
up to 158 inch. 
Weight 55 lbs. Full 
12 wave 

$78.50 

PiP $5.00 


.... 
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TVI. 
FILTER 

New to the CONTACT 
Range of C.B. Acces¬ 
sories. Suit up to 
25Watt T/X power. 
S0239 in and out. 
12 P & P $2. R e ac, y to go. 

P.L. 259 Jumper Lead $3.50 extra. 


A IMA l 
MATCHCR 


Here's something useful. Tunes any 25 to 40 
MHz aerial to give the best SWR. You shouldn't , 
be without this handy gadget. New shipment just in 


This handy little miniature 
^ test lab performs 

NINE USEFUL 
4 FUNCTIONS 

1 Wattmeter 6 X'tal 
2. SWR Checker 

3 Modulation 7 Audio 

4 Rel. Field Oscillator. 
Strength 8 Low Freq Osc 

5 R F. Oscil- 9 5 Watt Dum- 

lator my Load 

$ 54-95 p&p $3 .1 


CONTACT 

POWER 

SUPPLY 

13.8 V.D.C. 3.5 amps. 


pi $ 49 . 95 . 


Heavy Duty Regulated Power Supply with 
Electronic Circuit breaker to protect against 
Short Circuit or Overload 13.8 Volt D.C. 3.5 
Amps. Turns your Mobile into a Bass. Ready 
to wire in. 



BLACK BOX! 


The first of our Black Box 
series is this highly efficient 
Aerial Eliminator Now it is 
u i not necessary to install a 

\ Your car 

\ box for 

\ your Rig 

\ once Offers better S.W.R 

\ CON TACT than some cheaner nlimma- 

tors 

aerial eliminator s 35 P&P 2 00 


CB 


NOVICE 
LICENCE 
HOLDERS! 
Want a 
Second Rig? 



FREE AERIAL OFFER 
worth $20 with the 

^UNIVERSE 5 

23 CHANNEL AM 
TRANSCEIVER 

SPECIFICATIONS: (E. & O.E.) 


23 Channels 

26.965MHz to 27.255MHz 
Power to final 5W 
Dual Conversion 
31 Semiconductors 
Metal Case 


1 PA. Facility 
Squelch 
Illuminated 
Meter & 

Channels 
Red T/mit Light I 


S88-H 


$3.50 


For a limited period only we will include a centre 
loaded tuneable whip, so rush in now. Don't miss 
out on this special deal. Mail inquiries answered I 
it S.A.E. enclosed. Selected dealers may purchase [ 
this special. Minimum quantities of 10. 


PETER SHAllEV 

CB SPECIALIST I 2 YEARS 

554 PACIFIC HWY. 
KILLARA NSW 2071 
TEL-4982611 
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Howto 
get into 

CB Radio 


AUSTRALIA 


SUBMISSIONS- 
A POOR ATTEMPT 

Of all the submissions to the Minister for P&T that I have seen so far, 
only one really takes a balanced and reasonable look at the issues — 
not that I necessarily agree with its recommendations. All the others 
fall down in large part by undercutting themselves. Most show an in¬ 
credible naivete and lack of understanding with regard to regulations 
and controls in particular. Some recommendations would be well 
nigh impossible to implement and enforce, others are blatantly self- 
seeking — a bit like jobs-for-the-boys, please! The use of 'statistics' 
(figures anyway) in some submissions are obviously 'presented' in a 
biased fashion, in support of a particular point, but a little deeper 
consideration would indicate the fallacies of them. 

In short, the standard of presentation of most submissions is very 
good, professional even, but the rhetoric and arguments presented 
leave much to be desired. 

This situation, I suppose, reflects the lack of maturity of the CB 
movement as it currently exists. It will have to grow up a lot if the 
desired CB service, in whatever form, is to survive when CB becomes 
a reality. 

R.H. 


IS CB ILLEGAL? 


Howto 
get into 
CB Radio 

AUSTRALIA 

Editorial: 

Steve Braidwood, BSc (Hons), VK2BSY 
Roger Harrison, VK2ZTB 

Advertising: 

Sydney Bob Taylor 

Geoff Petchler 
Tel 33-4282 
Melbourne Tom Bray 
Poppe Davis 
Tel 51-9836 

Publisher: 

Collyn Rivers 

This, the fourth issue of CB Australia, 
has been edited and produced by the 
staff of Electronics Today. It is 
presented free within the May 1977 
issue of Electronics Today, and will also 
be available at the (recommended) price 
of 60 cents from all newsagents. 

CB Australia is published by Modern 
Magazines (Holdings) Ltd, 15 Boundary 
Street, Rushcutters Bay, NSW 2011. 
It is printed by Wilke & Co, Browns Rd, 
Clayton, Victoria. Issues within Electro¬ 
nics Today are distributed by ACP, 
other issues by Gordon & Gotch. 

A MODERN MAGAZINES PUBLICATION 
15 Boundary Street, Rushcutters Bay, 

NSW 2011 


COVER: 

'Hey Ho skip to my loo.' 


CB is not illegal — provided you 
have a licence and abide by the 
rules. If you don't have any other 
good reason for using CB (for 
boating, fishing, business, safety, 
etc) and want to follow radio as a 


hobby then currently the simplest 
licence to apply for is the Radio 
Amateur's (Novice) Licence. Con¬ 
tact the nearest branch of the Wire¬ 
less Institute of Australia (address 
as in the phone book) for details. 
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IN STOCK NOW! 


IBETA 23-Channel AM Mobile 
Citizensband Transceiver 

STILL AT THE PRE-DEVALUATION PRICE OF 

$89 + P&P $5.00 (NORMALLY $139.00) 

SPECIFICATIONS 


1 . Semiconductors: 19 Transistors and 1 5 Diodes 
2 Frequency Range: 26 965MHz-27.255MHz 

3. Mode of Operation: AM 

4. Controls: Volume Control with Power On-Off Switch 

• Variable RF Gain Control • Variable Squelch Control 

• Delta Tune Switch • Channel Selector Switch • CB-PA 
Switch • ANL Switch 


5. Connectors and Jacks: Microphone Connector • 
Coaxial Type Antenna Connector • Public Address 
Speaker Jack 3.5mm • External Speaker Jack 3.5mm 

6. Speaker: 3V2 inches, 8 ohms 

7. Microphone: Dynamic Microphone (500 ohms) 

8 Power Supply: 13.8 VDC Positive or Negative 
Ground 

Also in Stock 

Mobile Antenna to suit Ibeta CB 
Transceiver $15 plus p&p $2. 

Overall length: 47" 

Cable: 1 7 feet RG-58U (52 ohms) 
coaxial cable w/PL-259 Connector 
Mounting: a. Trunk Mounting b. 
Rooftop Mounting. 

TRADE ENQUIRIES WELCOME 

Call , write or phone to. C. H. S. TAYLOR'S WAREHOUSE SALES 

169 JOHNSTON STREET, COLLINGWOOD. VIC. 3066 PHONE: 419 3862 





also available from BAIL ELECTRONICS 


Transceivers 


from BAIL SS 


GTX-3323 

Delux AM 23 Channel 
transceiver featuring built-in 
range boost modulation, 
switchable Automatic Noise 
Limiter. Modulation indicator 
and front panel CB/PA switch. 
$99 


The Ultimate 
Communications/ 
Entertainment Centre. 

In-Dash combination, AM 23 
channel 27MHz 5 watt trans- 
ceiver/AM BC receiver/FM MPx 
receiver/stereo cassette player. 
Switch on the 606CB’s unique 
Stand-By control while you 
play your favourite cassettes or 
listen to regular AM or FM 
Stereo broadcasts The 606CB 
will then monitor 27 MHz for 
you. interupt your programme 
for 27 MHz transmissions, and 
resume programme play 
afterwards. 

$368 


CBR9000 


In-Dash mounted 6 channel 
27MHz 5 watt transceiver/AM 
broadcast/FM broadcast plus 
scanning. Features Tx. Scan 
and Rx indicators. Scan control 
allowing the set to monitor 
27MHz channel while you are 
listening to your favourite 
programme 

$174 


GTX-3325 

Delux SSB/AM 23 channel 
transceiver featuring built-in 
Range Boost Modulation, FET 
RF amplifier for high receiver 
• sensitivity, Noise Blanker, RF 
1 * gain control and large S-meter. 
15 watts PEP SSB, 5 watts AM. 

$279 


Also available from BAILS — a large range of Antennas and Accessories. Above prices include S T. Freight and Insurance is extra. 
90 day warranty. Prices and specifications Subject tO Change. Note all transmitting Equipment Requires a Licence 



DEALER ENQUIRIES INVITED. 


60 Shannon St., Box Hill North, Vic.. 3129. Phone 89 2213 
ELECTRONIC Distributors in all states and N.T. 

SERVICES 


JAS677—19 




















CITIZEN BAND 
ELECTRONICS 


THE 



WON’T TAKE YOU FOR A RIDE! 


“THE CB SPECIALISTS” 
WE HAVE AVAILABLE 



• 5 WATT AM 23CH 

• 5 WATT AM 6CH 

• 5 WATT MARINE 


FOR 

ULTIMATE 

MICROCOMPUTER 

FLEXIBILITY 

CHOOSE FROM ONE OF THE 


15 WATT SSB 23CH, HELICAL 
ANTENNA, MARINE ANTENNA, RINGO 
BASE STATION ANTENNA 

ALSO: • COMPRESSER MICROPHONES 

• SWR METER • POWER METER 

• POWER SUPPLIES • COAX 

• PL 259 PLUGS & SOCKETS 

• BATTERY CABLE ECT 

WE SPECIALIZE IN REPAIRS AND 
TUNE UPS OF ALL MAKES AND MODELS. 


32 BILGA ST, KIRRAWEE, 
N.S.W. 2232 TEL 5218389 


S 100 

SYSTEMS 

COMPUTER BITS 

A DIVISION OF AUTOMATION STATHAM PTY. LTD. 

47 Birch Street Phone (02) 709 4144 

BANKSTOWN N.S.W. 2200 Telex AA26770 



C.B. WAREHOUSE CLEARANCE 



E.F. Johnson 
viking 352D S.S.B. 
Transceivers 

SP.0.A. 


• Brand name locally made aerials $19.00 Incl. Base. 

• E.F. Johnson messenger 191 AM mobile transceivers $P.0.A. 

• E.F. Johnson messenger 250 AM base stations SP.O.A. 

• Top brand 6CH marine transceivers from $110.00. 

• Leading U.S. brand AM 23CH mobiles from $75.00. 

• PS401 2.5A (cont) fully regulated power supplies $49.95. 

• PS402 4A (cont) fully regulated power supplies $59.95. 

• 27 MHz marine C.B. XTALS S/C & D/C $6.00 pair. 


COUNTRY AND INTERSTATE DEALER ENQUIRIES INVITED. 



JOHNSON 

E.F. JOHNSON AUSTRALIA 

Box 246 P.O. Double Bay. 2088 02-667-1114 
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FANTASTIC SAVINGS ON QUALITY C.B 


UNIVERSE W60 

5 WATT 23 CHANNEL 

MUST BE VALUE*-- __ 

AT ONLY $88.50 

including an aerial (add $3.50 p & p> 


900 SPECIFICATIONS: 

Transmitter: 1. System: Synthesized Circuitry Crystal controlled AM. 2. Frequency: 
23 channels on 27MHz. 3. Frequency Tolerance: 0.005 per cent. 4. Power Input 
Final: 5.0W. 5. R.F. Output Power: 4.0W (F.C.C. Max.). 6. Spurious Suppression: 
—50dB. 


CHECK OUR SPECIAL OF THE MONTH!! 

S 
S 
B 

SSB/25 WATT P.E.P. our price ,„ c , 
AM/5 WATT INPUT only $289 



Receiver: 1. System: Dualconversion, Superheterodyne Crystal controlled. 2. Sen¬ 
sitivity: 1 V for 500mW output and lOdBS/N ratio. 1 Intermediate Frequency: 1st; 
10.595 — 10.635MHz 2nd; 455kHz. 4. AGC: 80dB. 5. Bandwidth at 60dB down: 
8kHz. 6. Adjacent Channel Rejection: 35dB (10kHz). 7. Audio Output Power: More 
than 3W in 10 per cent Distortion. 

General: 1. Semiconductor: 19 transistors, 12 diodes. 2. Power Source: DC 13.8V. 
3. Antenna Impedance: 50 ohms. 4. Microphone: Dynamic type. 5. Speaker: 77mm 
Dynamic type, 8 ohms. 6. Dimensions: 5-3/16” (132mm)W x 
2”(50mm)x9'’(225mm) D. 7. Weight: 1.35 kg (3 lbs). 


DICK WOODS ELECTRONICS 


77 Edgeworth David Avenue, 
HORNSBY, NSW 2077. PH. 48-4238 


☆ MAIL ORDER 
SPECIALISTS 


☆ 





AIMOR — CB-7100 


INTRODUCING 

AIMOR 

CB-7100 

23 CHANNEL MOBILE 
27MH Z TRANSCEIVER 

◄ AIMOR — CB-2100 


DISTRIBUTORS 

Aero Electronics 



Shop 13, 191 Ramsgate Road, Ramsgate — 529 7438 
Bandspan C. B. 

20 Hutchinson Street, Darlinghurst — 31 8167 
Kemway Electronics 

53 Rocky Point Road, Kogarah — 587 7288 

Suburban Electrical Wholesalers Pty. Ltd. 

29 Rowe Street, Eastwood — 85 5824 


TRADE ENQUIRIES: 

I.F.T.A. AUSTRALIA 
21 Gilbert Street, 

Dover Heights. N.S.W. 2030 
P.O. Box 377, 

Bondi Beach. N.S.W. 2026 


& 


CPAW/MSC1224 
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CB NEWS 

LATEST NEWS ON SUBMISSIONS 


DICK RAISES SUBMISSION 

Gore Hill. Dick Smith has released his 
submission on CB, claiming it to be "a 
bloody good compromise!". The PR 
blurb accompanying our copies makes 
the interesting point "contrary to what 
might be expected from a person out to 
make a profit, Dick Smith does not 
recommend that 40-channel sets be 
legalised in Australia. Mr. Smith has 
taken the more rational long-term view 
that an efficient, well-run service will 
attract more users than a crowded 
chaotic system. 

The proposals made in his sub¬ 
mission are: — 

(a) The system should be allocated on 
the 27 MHz band with 18 channels 
corresponding to the US channels 
3 through to 20. 

(b) Both AM & SSB equipment to be 
allowed on a similar technical 
standard to the latest January 1st, 
1977 performance specifications 
of the US service. 

(c) As from a date to be fixed all new 
equipment to be type-tested to 
comply with the new US speci¬ 
fications and a charge to cover 
the cost of testing made by the 
testing authority. 

(d) Licences to be made available at 
the point of sale and all unlicenced 
current illegal operators to be 
given an amnesty for a period of 
sixty days. 

(e) No test or mandatory club member¬ 
ship to be required for licencing. 

(f) Amateur Radio Operators to be 
issued with a CB licence at no 
charge. The Amateurs must operate 
according to the 27 MHz regulations 
with type-approved equipment. 

(g) Base & Mobile operation to be 
allowed and no restrictions to be 
placed upon type of message 
except as outlined in text. 

Dick's submission suggests that CB 
in Australia should be operated much 
the same as it is in New Zealand. 

He claims that a UHF service would 
be prohibitively expensive and that 
there would be little use in introducing 
a UHF CB allocation. 

His point-of-sale licencing proposal 
recommends the retailer accept res¬ 
ponsibility for buying licences in bulk 
and reselling them to purchasers of CB 
equipment. The submission also re¬ 
commends an 'amnesty period' of 60 



days for current illegal operators to get 
a licence. 

Dick Smith's report comes in two 
parts, one which looks at general 
aspects of CB and one listing suggested 
conditions of operation (rules, pro¬ 
cedures, etc). Copies obtainable from 
Dick Smith. 

NCRA SUBMISSION ON SALE 

Sydney Central Railway (April 18th). 
At a press conference at the AJA Club 
today the NCRA released their 109- 
page submission on CB. They make 
thirty two recommendations, the main 
ones being as follows: — 

(a) That a 'Citizen Radio Communi¬ 
cation Service' be established in 
the 27 MHz band (26.960 - 
27.300 MHz) using the old 23 
channel USA system, with a 
supplementary band on VHF or 
UHF. 

(b) Proposed users obtain a licence 
after passing a basic operational 
procedure examination which 
would cover non-technical infor¬ 
mation and should be likened to a 
motor vehicle driving test. 

(c) Licence fee to be $10 a year for 
individuals and $15 a year for 
families. 

(d) The NCRA be recognised as the 
national body responsible for 
administering the service as the 
self-regulating, self-licensing, self- 
disciplining authority backed by 
Government legislation, thus being 
the body responsible for all Citizen 


Radio Communication Service ac¬ 
tivity. 

(e) All fees collected be set aside in 
special accounts, and that 80% of 
all licence fees should be used in 
both the administration and im¬ 
provement of the service and that 
no more than 20% of all licence 
fees should be added to consoli¬ 
dated revenue. 

(f) They recommend that CREST be 
authorised by the Government to 
develop, in full, (?) a reliable 
working Road Safety Service on a 
national basis. 

(g) To allow for changes that the pro¬ 
posed Citizen Radio Communi¬ 
cation Service will make in the 27 
MHz band, they propose that the 
11 metre and 80 metre (?) Amat¬ 
eur allocations be changed from 
26.96 - 27.23 MHz to 26.69 - 
26.96 MHz and 3.5 - 3.7 MHz 
increased to 3.5 — 3.9 MHz. 

Which is all very interesting. As you 

can see, good old option two from the 
P&T report comes in for another try 
from the CB camp. In common with the 
other submissions discussed elsewhere in 
this issue a minimal examination is pro¬ 
posed along with technical controls on 
equipment, etc. 

The NCRA also recommended that 
automatic transmitter identification be 
used — a rather unique proposal! I guess 
the user pays for the technology. So 
much for cheap CB equipment. The cost 
is not discussed in the submission. 

The NCRA submission recommends 
a period of three months to allow 
current illegal users to become licensed. 

Copies of the submission are obtain¬ 
able from the NCRA for a recom¬ 
mended price of $3. 

NOVICE LICENCE - No 
Tenure & New Band! 

In March the RFMD of the P&T advised 
that there is no two-year tenure on the 
Novice Licence as was originally 
believed to be the case. Sighs of relief 
and cough up your $12 every year. 

The RFMD also advised that Novice 
Licensees will be authorised to use 28.1 
to 28.3 MHz on the 10 metre amateur 
band as soon as arrangements can be 
made. 

ERRATA 

In CB Australia Vol. 1 No.1 page 25 we 
listed the IBETA23 and gave a cost of 
$140. This is incorrect — the correct 
price is $89 as advertised by CHS 
Taylor's Warehouse Sales. 
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PTY. LIMITED 


COMMUNICATIONS SYSTEMS I 


SPECIALISTS AND CONSULTANTS CITIZENS BAND TWO-WAY RADIO COMMUNICATIONS SYSTEMS^ 

Manufacturers of "The Helical Antenna 

DISTRIBUTORS OF ALL CB PRODUCTS 
TRADE ENQUIRIES WELCOME 
EQUIPMENT AVAILABLE 


TRANSCEIVERS 

15 Watt Sideband 23 Channel 
5 Watt AM 23 Channel 
5 Watt AM 6 Channel 


TEST GEAR 

SWR Meters, Power 
Power Supplies. 


Meter 


Representatives in all States 

Further information and list of distributors: 


ANTENNA 

DX-1B - 5ft Helical Antenna 
DX-3B - 40" Helical Antenna 
DX1S — 6ft Helical Antenna 
DX-9 - 8ft Marine Antenna 
(with matching unit & cable). 

Base station antenna 


OFFICE & FACTORY 

277 Victoria Road, 

Marrickville 2204, N.S.W. Australia 
Phone: (02) 560-7693 


Telex: 21416, Mobileone 

P.O. Box 166, Randwick, NSW, 

2031. 

Private: (02) 39-2395. 


NATIONWIDE ELECTRONICS 

SHOP BY MAIL. WE’VE GOT IT ALL ANYWAY 


P.O. Box 1013 
Burwood North 
2134 




SPEND MORE TIME WITH YOUR FAMILY! 

Writing is good for your mind - it 
helps you think! 

— Come back to the art of writing 

— if you haven't got our price on 
an item use one of the well 
known catalogues as a guide 
as we won't be dearer, and write 
us a letter. We'd love to hear 
from you. 


23 Channel Mobile 
Transceiver (SR-76) 

ONLY $83 


C 90 LOW NOISE HITACHI CASSETTES 



NEVER CHEAPER 


C60 LN .. 
C90 LN .. 
Cl 20 LN 


$1.53 

.$ 2.01 

.$2.76 



CORAL 12SA-1 
SPEAKER KIT 
only $87 


This kit gives you need to make a part of the best sounding 
speaker boxes for well under $200.00. In this kit everything is 
supplied except the boxes themselves, the innerbond for the 
inside of the boxes and the front grill — and by everything 
right down to the screws to screw in your speakers. And we 
aren't being flattening when we say some commercial units 
over $400 don’t sound as good. In each kit comes all the 
instructions you need to build your own boxes or we can 
supply (see our ad ETI JAN 77) Each box employs one 12 inch 
bass speaker, one 5" midrange speaker and two 2%” tweet¬ 
ers plus a three way cross over network. 


ELECTROLYTIC 

CAP. 

— RT AXIAL 
ELECTROLYTIC 
CAP. 


— RB RADIAL 
POLYESTER 
FILM CAP. 

— GREENCAP 


POLYESTER FILM 
CAPACITORS GREENCAPS 


Any quantity, at unbeliev¬ 
able prices — just check 
these for a good deal — 
the most popular 
capacitor on the market at 
the most popular prices. 
.001 uF at lOOv — only 8c 
ea. .015uF to .022uF at 
100V — 10c ea. ,027uF to 
.1uF at lOOv — only 15c 
ea. .15uF at lOOv — only 
18c ea.. 18u F/1 OOv 20c ea. 
.22uF/100v 20c ea. .27uF 
25c ea. 33uF/250v 25c ea. 
.39uF/250v 30c ea. 

47uF/250v 30c ea. 

1.0uF/250v 45c ea. 

2.2uF/250v 45c ea. 

2.2uF/250v $1.00 ea. 

3.3uF/250v $1.50 ea. 


This machine for this give away price has got to be the best CB deal in Sydney 
Just read these features — but remember — a limited quantity only available. 
This unit is a compact, all-transistorised, we channel AM Citizens Band 
Transceiver. This model because of its low current drain, is ideally suited for 
mobile operation from 11V negative or positive ground DC power source. The 
receiver has a sensitive superheterodyne circuit with 1C power amp featuring: 
Dual conversion, low noise RF stage, adjustable squelch, automatic noise 
limiting. S meter, ceramic filter, external jack plus internal speaker, and 
instantaneous selection of any of the 23 crystal controlled channels. The 
transmitter final is a conservatively rated high gain RF power transistor. 
Specifications: General: 23 crystal controlled channels size 5" (W) or 1 3/4” 
(H)x7y4” (D), weight 2.5lbs, Antenna impedance 50 ohms, Power 13.8V DC 
Negative or Positive Ground). Receiver Specs: Frequency Range 26.965 MHz 
to 27.255 MHz, sensitivity 1 uV at 6dB S/N, Selectivity 60 dB bandwidth 20 
kHz, Spurious rejection 60 dB min.. Squelch range adjustable from 1 uV to 
1000 uV, Automatic Noise Limiter, Istl.F. Frequency 455 kHz, PA maximum 
audio output 4 watts, speaker 8 ohms. 3” diam. Transmitter Specs: Fre¬ 
quency Range 26.965 MHz to 27.255 MHz, Output Power, 3 watts into 50 
ohms with 13.8V DC power supply. Frequency Tolerance 0.005 percent 
(-30°C to Vfc65°C) Modulation Capability more than 80 per cent. Spurious and 
Harmonics Suppression — 50 dB minimum. 


MODEL SR-76 SHIGMA TRANSCEIVERS ONLY $83 

Delivery Instructions — No minimum charge $0 — $5.50c. $5.01 — 
$15.00%$1.00, $15.01 — $25%$1.50, $25.01 — $50%$2.00, $50.01V4 
$100y4$3.00, $101 or morey4$4.00 — all above charges are by post. All 
reasonably light parcels can be sent C.O.D. at not extra charge — except Post 
Office collection charge ($1.50). This C.O.D. service is unique — just pick up 
your telephone and we ll despatch samd day if ex-stock. "No deposit” 
required. All heavy items will be sent “Freight — ON” through Comet 
Transport. No packing charges. Please send an extra $2.00 if insurance is 
required. 


ELECTROLYTIC 
CAPACITOR 
AT GIVE-AWAY 
PRICES 

Any quantity — top brand 
— brand new — guaran¬ 
teed RB — radial (single 
ended) RT v 4 axial (leads 
out of each end) 

47uF/RT 50v 12. 47uF/ 
50v RB 8c. 1uF/50v RT 
12c. 2 2uF/50v RT 12c, 

2 2uF/50v RB 8c. 4 7uF/ 
50v RB 8c. 4.7uF/50v RT 
14c. 8uF/350v RT 44c. 
8uF/500v RT 56c, 10uF/ 
50v RB 22c. 10uF/50v RT 
15c, 16uF/350v RT 68c. 
16uF/500v RT 84c. 
25uF/25v RB 11c. 25uF/ 
25v RT 16c. 25uF/50v RB 
14c. 25uF/50v RT 19c. 
33uF/16v RB 11c. 33uF/ 
50v RB 14c. 33uF/250v 
RT 78c. 33uF/500v RT 
SI 14. 47uF/16v RB 12c. 
47uF/16v RT 16c, 47uF/ 
25v RB 13c. 47uF/25v RT 
18c. 47uF/50v RB 14c. 
47uF/50v RT 26c. 
100uF/16v 14c, IOOuF/ 
16v RT 17c, 100uF/25v 
RB 14c. 100uF/25v 

RT22c. 100uF/50v RB 
22c. 100uF/50v RT 38c. 
220uF/16v RB 16c. 
220uF/16v RT 30c. 
220uF/25v RB 20c. 
2 20uF/25v RT 36c. 
220uF/50v RB 36c, 
220uF/50v RT 64c. 
480uF/16v RB 24c. 
480F/16v RT 36c. 
470uF/25v RB 32c. 
470uF/25v RT 49c. 
470uF/50v 49c. 470uF/ 
50v RT 76c, 500uF/6v RT 
26c. 640uF/25v RT 54c. 
10OOuF/16v RB 36c. 
10OOuF/16v RT 62c. 
1000uF/25v RB 49c. 
1000uF/25v RT 72c. 
1000uF/63v RT $1 49. 
2500uF/16v RB 49c. 
2500uF/16v RT 90c. 
2500uF/50v RT $1 99. 
4700uF/35v RT $2 20 






























POST FREE 

Great Mail Order Offer 

SEMICONDUCTOR SPECIALS | KITS 


MAIL ORDER BUYERS NO LONGER PENALISED. We pay post and 
packing charges. We reckon you shouldn’t be penalised for not living 
in Sydney (where we've got the BEST BUYS in electronic compo¬ 
nents etc.) All items in this ad will be despatched within 24 hours 
(except out-of-stocfc lines, of course). And no minimum order 
value, either! But sorry, COD not available. 


You can build ’em yourself - a great way to 
learn the “state of the art’ r 


BC107..15c 

BC108. .15c 

BC109..75c 

TT800. 75c 

TT801 . 30c 

2N3643. 10c 

.. 12c 

OA91 . 10c 

.. ... ,20c 

A14A 2.5A ...• ••. 25c 

5023 RED LED. ...50c 

5023 GRN LED. $i .75 

MAN7 display. 50c 

6.8V 5W zener. $i 00 

2N3055 80V 20c 

7400 . $1.00 

7441 .-. ...70c 

7473 . ...,70c 

7490 75c 


CAPACITORS 

Polyester — Range O.OOluF— 3.3uF. pre¬ 
ferred values. 100VW Greencaps Prices: 
10c 0.001 — 0.033. 14c 0 047 — 0.082 
18c0.1 — 0 22. 36c .27 - 56, 90c 1 — 
1,5. SL^OJ ? $2.20 3.3 High voltage, 
400 V and 630V, preferred values. 0 00m 
— 0.47uF. priced from 13c ea 

Ceramic — Range Ipf — 0.47uF, preferred 
values, prices 9cIpf—0.01.12c0.022 — 
0 047. 15c 0.1. 22c n ' v ' ” 


500W Light Dimmer C/W wall mtg plate. 

Motor Speed Control suits most motors, fans, etc. 

9 Transistor Car Radio — push-button. 12V neg grd. 

Philips Tuned RF front-end. last few only. 

P/M 145 8 Input Mixer — also 4 input stereo. C/W 

base, treble, vol. master vol. VUs, etc. 

FM Radio Antenna — dipole gives up to 6dB gain. 

2 Transistor Radio — for beginners, works well, only. 

100W Power Amplifier ETI 413 — ideal guitar. PA 

4 Input Pre-Amp ETI 419 — suit above ETI 413. 

Ignition Suppressor — for car radio interference 
Varlwiper — adjustable windscreen wiper control 
Dual LED Flasher — burglar deterrent for cars, etc 

Mag. Pre-Amp — stereo, for mag cart, 300mV out. 

30V 2A Reg Supply — for amps, experiments, etc. C/W tr 
Power Supply ETI 111 — 1.5 to 15V DC at 1 5A variable 
Temperature Meter ETI 113 — 0 to 200°C in 3 ranges. 
Kemstar Tuner — Wideband hi-fi AM tuner 

Muslcolour II — Popular colour organ 3KW. 

4 Input Mixer — General purpose mixer 
Stereo Pre-Amp — Switch — 3 inputs. 2 indep switches. 
Digital Stopwatch ETI 520 — Versatile, accurate 
Experimenters Workshop ETI — tools, parts. ICs. etc 


.$6.95 

$5.50 

$18.00 

$115.00 

$11.50 

$4.50 

$69.50 

$9.50 

$2.50 

$10.00 

$2.95 

$9.00 

$ 10.00 

$19.50 

$49.00 

$45.00 

$55.00 

$18.00 

$4.50 

$70.00 

$115.00 


High Quality SUPER-PAKS 


lie 0.22, 30c 0.47 


sr 

Electrolytic 


VW 

25 

% 

Price 

.20 

22 

64 

P.T. 

.20 

3.3 

50 

PT 

.20 

4.7 

25 

PCB 

.20 

4.7 

50 

P T 

20 

4.7 

500 

PT 

40 

8 

500 

P.T. 

.70 

10 

25V 

P.T 

20 

10 

63V 

P.T. 

25 

10 

315V 

P.T. 

.50 

16 

500V 

P.T. 

.70 

22 

16V 

PT 

20 

22 

25V 

PCB 

20 

22 

63V 

P.T. 

.25 

33 

10V 

PCB 

20 

33 

25V 

PCB 

.20 

33 

35V 

PCB 

25 

33 

50V 

PCB 

.25 

47 

12V 

PCB 

.20 

47 

25V 

PCB 

.25 

47 

35V 

PCB 

25 

47 

35V 

P.T. 

.25 

47 

350V 

P.T. 

$1 30 

100 

10 

P.T 

20 

100 

25 

PCB 

30 

100 

63 

P.T 

35 

100 

63 

P T 

35 

100 

63 

P.T. 

35 

100 

350 

P.T 

$1 40 

220 

25 

PCB 

45 

220 

35 

P.T 

45 

220 

50 

PCB 

65 

220 

63 

P.T. 

65 

330 

10 

PCB 

.35 

330 

16 

P.T. 

35 

330 

50 

PCB 

.70 

400 

40 

P.T 

50 

470 

10 

PCB 

50 

470 

16 

P.T 

50 

470 

25 

PCB 

55 

470 

50 

P.T 

55 

470 

50 

PCB 

70 

640 

16 

PCB 

60 

1000 

10 

P.T. 

60 

1000 

25 

PCB 

85 

1000 

35 

P.T 

$1 00 

1000 

63 

PT 

$1 30 

2200 

16 

P T. 

95 

2200 

25 

PT 

$1 40 

3300 

16 

P T 

$1.30 


Pak No 

Contents 

Price 

63 

500 1/2W resistors 

$4 00 

50 

10 PNP transistors 

50 

24 

100 1W resistors 

$1 50 

31 

15 Electros 470-3300uF 

$2 00 

52 

15 valve skis 

45 

42 

10 trimmers 

$1 00 

32 

20 radio knobs 

$1 00 

13 

100 Asst capacitors 

$2 00 

132 

100 asst screws 

$1 00 

13 

SI 00 

130 


$1 00 



RESISTORS AND POTS 

Resistors — Preferred values 
viz: 1, 1.2, 1.5, 1.8, 2.2, 2.7, 3.3, 
3.9, 4.7, 5.6, 6.8, 8.2, and multi¬ 
ples, 1 ohm to 10 mg in 1/4W, 
1/2W, 1W — 3c ea or $2.50 per 
100. Most values 5W — 20W 
price 5W — 45c 10W — 75c 
Pots — Preferred values, range 
100-2 M viz: 1,2.2 (2.5), 4.7(5) and 
multiples in preset (20c ea), tab 
mtg (45c ea), standard VCU (60c 
ea), switched VCS (1.10) and 
10K-2M ganged VCU ($1.75 ea). 


POPULAR PCB’s 

ETI Boards 


oo4 Vari-wiper. 

65c 

005A FET Mixer 

95c 

006 Audio Gen 

$1 60 

119 5V lOAreg. 

$1 40 

240 Emer. Beacon 

$1 10 

312 De-Luxe CDI. 

$1.75 

413 100W Amp 

$1 75 

414B Equalizer 

$2 00 

414C Power Supply 

$2 00 

417 Over-LED 

$1 10 

419 Pre-amp 

$1 35 

420C Power Supply 

$1 30 

422 50W Stereo 

$2 25 

429 2W Amp 

$2 00 

433A Active X-over 

$1 50 

439 X-over Net 

$2 20 

440 25W Stereo 

$3 60 

443R Audio DBX 

$5 83 

444 5W Stereo. 

$2 25 

445 Stereo P/Amp 

$1 55 

446 Audio Limiter 

$1 75 

447 Audio Phaser 

$1 50 

520A Stopwatch 

$3 25 

520B Stopwatch 

70c 

521 Digital Clock 

$3 50 

528 Burg Alarm 

$1 45 

539 Touch Switch 

$1 50 

701 Masthead amp 

$1 40 

704 Cross Hatch 

$2 50 

71 IB Remote Switch 

SI 25 

711C Remote Switch 

$1 10 

702 Radar Alarm 

$2 50 

EA Boards 


74C9 Cassette p/amp 

$3 50 

76VGS Video Game 

$2 75 

76SA4 Twin 25/40 

$2 75 

76fl Filter. 

$1 45 

76903 Function Generator $155 

76E02 Elec. Organ 

$3 35 

76/R4 Reverb 

$1 35 

761m5 LED Ind 

$2 25 

76A3 2W amp 

$1 50 

76ms Modulator. 

50c 

76pc9 Musicolour III 

$2 75 

75V12 VOX relay 

SI 80 

73d1 1C breadboard 

60c 

73tu7 Homodyne. 

$1 80 

73tl Logic Trainer 

$2 40 

71C12 Musicolour II. 

$2 75 

72SA9 Play master 136. 

$1 50 

7297 Guitar P/amp 

$1 60 


‘HARD-T0-GET’ 


and MISCELLANEOUS ITEMS 


SEIKI 5W 23CH 
599 


at best prices 

CB ANTENNAE 

5' Helical Whip, roof 

or boot mount.$22 00 

Base-loaded whip $19.00 

As above, magnet mtg SI9.95 
CB/AM/FM combo 
centre-loaded whip $30 00 

Twin Truckers dual mirror 

mtg aerials.$37.70 

g'teed P.A., SWR and PWR I SWR meter, in-line $19.50 

meter, Squelch control. J PL-259 plugs $1 ea 

local/distant switch, with circ, I RG58/V Cable, per mtr 45c 
diagram, etc. • Large range of CB accessories 

___ex stock 

AIM0R 4W 

23 channel compact Small 
size, small price, large 
facilities. Delta-tune, PA. 

S/PWR meter, Squelch, ext. 
spkr. skt. etc 



Reliable — serviceable 



SPECIAL 
PRICE 

Complete, easy instal, guaran¬ 
teed Limited Qu - 

ble. 


Quantity Availa- 


SPEAKERS, ETC. 


PCB.«ch resist pgns ^ 

NIXIE tubes. 0-9, GR11 10c 

NE-2 neons 60V oper - for 50c 

TO-3 mtg ins. busnes _ 

1 5uF 35V tantalums. 

PVC-2 tuning gangs —. 10c 

3.5mm earphone plugs l0c 

3.5mm sockets. •— — 15 c 

Fuseholders. in-bne 3AQ 35c 

Mag sarp.ecss. 3 5mm plug 30c 

Cigar lighter plugs 50 c 

240 neon bezels. 5c 

Car aerial sockets.ioc 

Alligator clips —.... 15c 

TK-64 white knobs. 1&c 

TK-55 brown knobs 15c 

TK-29 black knobs _ 30c 

TK-816 alum, knobs ••—■ 6f . 

70 x 45mm oval spkr 8 ohm |1 55 

58mm diam. spkr 25 ohm ^ 2Q 

8 track cartridges. 


. „ ..$ 2.00 

75-300 ohm balun $2.00 

300-75 ohm balun. 3 o c 

4XUM-3 batt holder 25c 

3/8" femte rods $ 2 50 

ON-OFF toggle switch 55c 

DPDT toggle switch 65c 

DPDT rotary switch. 30c 

DPDT slide switch L . 6 o c 

3 PDT rocker switch.. 3 5 C 

HT suppressors w $12.00 

MA1002B NS clock $6 00 

Transformer to suit. 3 0c 

5 pin din plug. io for 30c 

9 lug tagstnps .— f $1.00 

S'XV’X&s .ifg 

Permeability tuners $1 00 

Mono cartridges.—••..$3.00 

Stereo cartridges C-i $2 00 

6" x 4 speakers..""..$1.65 

.«T1 


Coral 

Complet 
85A1 15W F 


Car Speakers — dual i 

5" diam 4 8 ohm . 

7" x 5" 4.8 ohm. 


. etc. 

HI-FI Woofers 

12 30W 8 ohm 

$29 90 

$39 50 

10" 25W 8 ohm 

.$21.75 

$68 60 

8" 15W 8 ohm 

$10 50 

$95 50 

8 Twin cone 

$11 90 

lit 

Mid-Range 

5" 30W 8 ohm 


$5 45 

. $5.50 

51/4" 20W 8 ohm. 

.$3 50 

.$5 95 

Tweeters 

$6.95 

Dome 20W 8 ohm 

$8 95 

$7 50 

Dome 50W 8 ohm. 

$11 00 


Cone 21/2" 8 ohm. 

$195 

$3.50 

Cone 3” 8 ohm 

$4 80 

$6 95 

Horn. 

$9 95 


PLUGS & SOCKETS 


IPS,, 

3P din 
5P din 
2.5mm jack 
3.5mm jack 
6 5mm |ack 
6.5 stereo 
RCA 

2.1mm DC 
2.5mm DC 
2P AC power 
4mm banana 


35c 

45c 

48c 

20c 

25c 

45c 

65c 

25c 

40c 

40c 

55C 

30c 


Skt. 

30c 

35c 

40c 

20 c 

25c 

35c 

45c 

25c 

25c 

25c 

35c 

30c 


PRE-PAK electronics 

Head Office — 718 Parramatta Rd., Croydon NSW 2132 
Mail Orders — P.O. Box 43 CROYDON NSW 2132 

OPEN 7 flAYQ Mon-Sun: 9.00am — 5.30pm 

urtn * Utt * W Telephone (02) 797 6144 _ 

TEAR OUT THIS PAGE AND SEND WITH REMITTANCE TO OUR MAIL ORDER DEPT. - POST FREE! 


| Please send my order ASAP to — 

I Name.Date.. 

I 
I 
I 


Address.. 


, Code.. 






































































































































AUSTRALIA 

WIDE 

FAST DELIVERY 
monochrome — colour 
TV SPARE PARTS 

A single source of supply for 

AWA 

GE 

GENERAL 

HEALING 

HMV 

KRIESLER 

NATIONAL 5 PHILIPS 

PYE 

RANK 

THORN 

TYNE 

and European brands 

PC-BOARD SERVICE 
TV-TUNER SERVICE 

REPAIR OR EXCHANGE 

Antenna equipment, (300 ohm and 75 
ohm), electronic components, resistors, 
capacitors, speakers, transformers, I.C., 
transistors, diodes, lubricants, CRC- 
TF, replacement styli and cartridge 
supply. 

FROM 



seLectRO p&Rts 
pty Ltd. 

482 Hume Highway 
P.O. Box 118, Yagoona, NSW, 
2199 

Rail to Yagoona Station. 
Phone (02) 708-3639 
(24 hours) 

SPECIAL (while stock lasts) 

BU 126.10 for $30.00 

BU 208.5 for $22.00 

2SD 350A.5 for $30.00 

OA 636-IKv.25 for $15.00 

BYX 55-600.25 for $15.00 

TRIPLER.10 for $120.00 


COMPUTER COMPONENTS 


MAGNETIC TAPE DRIVES 

7 & 9 track complete with vacuum 
cols, alpha numeric keyboard, uses 
standard computer tapes. . .$160.00. 
CARD PUNCHES - 80 column card 
punches complete with keyboard. 

$50 

CARD VERIFIERS - 80 column 
card verifiers complete with key¬ 
board.$40. 

NEW CARD PUNCHES as above. 

$150.00 


CARD PUNCH & PRINTER 

Used as above.$95.00. 

PRINTERS 132 column Drum, 
tractor feed, 300 1pm . . . .$200.00. 

DISC DRIVES, single disc, multiple 
fixed heads, complete with power 

supply.$200.00. 

CARD READERS. 80 column card 
readers.$150.00. 

COMPLETE COMPUTER SYSTEMS 

— price to be negotiated. 


Many other items of equipment available. 

FRASER PRODUCTS 

425A Pennant Hills Rd. f Pennant Hills, NSW 2120. Bus. 849-9055 A/H. 654-1127 




The Imsai 8080 and Polymorphic Systems, Poly 88 Computers can accommodate up to 
64 K bytes of MOS write protect memory. They have a fast total memory access time of 
500 nSec and a 2 uSec minimum instruction. Complete systems, including programming 

are available for small businesses at low 
cost suitable for stock control, invoicing, 
quotation, patient records, typesetting 
etc. A complete range of peripherals 
including floppy disc drives, printers, 
tape drive units are available. 


The POLY 88 chassis and backplane/motherboard was designed to support the POLY 88 
computer system. It's fully "Altair-compatible," and will provide 6 amps of power to the 
five cards. Cards are rigidly supported on both sides, can't touch each other and short 

out. Power supply is integrated with 
the backplane, eliminating complicated 
wiring. Compact cabinet; fuse is accessible 
from the outside. Optional edge con¬ 
nector on the side lets you de-bug 
boards without an extender or mate to 
another chassis for system expansion. 
The reset pushbutton on the front panel 
lights to indicate a halt condition. 


The SA400 ShugartMini floppy disc drive. The SA400 is a 
low cost disc drive unit capable of storing over 80 K bytes of 
information per disc. It has a transfer rate of 125 kilobits per 
second and an access time, track to track of 40 ms average; 
drive is available complete with a controller compatible with 
the Imsai and Poly 88 microprocessors which is capable of 
controlling up to three drives. 


Cartridge Data 
Tape recorder. 

4 tracks, soft 
wear controlled 
100-9,600 Baud 



ASCII Encoded Keyboard Kit. The KBD-5 
Keyboard Kit has 54 keys including a control, 
line feed, escape, echo and receive/transmit key. 
There are also two non-assigned keys. Output is 
in ASCII bit parallel. $69. incl tax. 




PR40 Printer Kit. 


The PR40 Printer 
is capable of 
printing 75 lines 
per minute, 40 
characters per line. 
It has a 40 charac¬ 
ter buffer and 
prints on a full 
buffer or carriage 
return. Require 
8 bit. parallel data 
in ASCII format. 
Price $320. 

including tax. 


CASSETTE TAPE DRIVES 



Digital or analogue 
heads, fixed or variable 
speeds (1-10 ips). Read/ 
and motion 
control electronics 
available. Motion con¬ 
trol, head engage soft¬ 
ware controlled. 


Send $1.00 for complete catalogue and price list of microprocessor kits, periphals 
etc., stating your application 

DYNETICS PTY LTD 

425 Pennant Hills Road, Pennant Hills, NSW 2120. Bus. 848-9055 A/H 654-1127 
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AM/FM/CB. 

Sir, . _ D 

After reading your articles in C.B. 
Australia Vol. 1, No. 1 and No. 2 I 
have become interested in getting a 
CB Radio and antenna for my Suzuki. 
Is there any way of using an AM/FM 
Radio/CB Radio Coupler with any 
antenna when / get the CB. / would 
like to have a Quarter Wave Whip, and 
briefly why or why not I could do 
it. / would appreciate it greatly if you 
could help me. 

T.S. 

Coff's Harbour 

This problem must face many people 
trying to get into CB. We cannot find a 
commercially built coupler for use 
with a quarter-wave whip and an AM/ 
FM radio. In a future issue we shall 
describe how to build a simple filter to 
do this. 


CB SUPPLIERS 

/ hope you can help me with a small 
problem. / require the distributor's 
names of the following CB sets: 
ROYCE; Hy-Gain ; SBE and COBRA. 

/ hope you can answer my question. 

G.H.C. 

S.A. 

Thank you for your enquiry concerning 
CB sets. We apologise for omitting to 
put Mobile One as the supplier of Hy- 
Gain in the latest issue of CB 
AUSTRALIA. Hy-Gain are made by the 
same people as Hi-Range. 

Mobile One stock both Hy-Gain and 
Cobra — Royce and SBE are not yet 
available in Australia. However, we 
believe that they may be stocked by 
Mobile One in the future. 

SHIELDED IGNITION 

/ was most interested in your article 
in C.B. Australia Vol 1 No 1 concerning 
installing a transceiver in a motor car. 
In the article it was indicated that one 
could purchase a completely shielded 
ignition system however / have not been 


able to locate a distributor who sells 
these. / would be most obliged if you 
could let me know where such a system 
might be obtained and some idea of its 
cost. 

R.J.F. 

NEWTOWN, TAS. 

The only distributor of complete 
shielded ignition kits we know of are 
Vicom in Melbourne: 139 Auburn Rd., 
AUBURN 3123. VIC. Ph. (03) 82-5398. 

ACT NEWS. 

Dear Sirs, 

Ye Gods! What qualifications you 
gentlemen have. 

It startled me somewhat to see that 
you have printed my letter, no doubt 
your readers would be dying to hear the 
latest on CB in Canberra. Canberra, and 
6 regional dubs, all affiliated with the 
Charlie Tango Club, which is in turn af¬ 
filiated with the NCR A. The Charlie 
Tango Club still remains the largest club, 
with callsigns now in the 900's. 

Now every Tuesday night there is 
the "Charlie Tango Double Zero" news 
broadcast (sometimes with airborne DX 
callbacks), every Monday night there 
is the "Committee on the Air", Thurs¬ 
days and Saturdays "Ladies Hour", 
(where no men dare call "breaker"), 
and Monday afternoons "Kiddies 
Hour", for the junior Charlie Tango 
members (and big "kids"). 

CREST in Canberra now covers from 
Goulburn through to the A.C.T.s' 
southern border. Also some service 
stations in Canberra and surrounding 
districts area have made approaches to 
CREST, offering to set up and 
staff CREST monitoring centres on 
their premises (a copy of one of these 
letters being reprinted in the NCR A sub¬ 
mission to the Minister for P&T, 
Mr Robinson.) 

A monthly news magazine has also 
appeared in Canberra "CB NEWS", 
which is full of the good news for CBers. 
Also the Charlie Tango Club now has 
it's own magazine "Charlie * Tango 
Territory". 


As for VKs, my new boss is a VK and 
is friendly to both CBers and the idea 
of a legal CB service. Also he is always 
ready with hints on how to improve or 
modify various CB equipment. 

Keep up the good work, and / look 
forward to your future editions with 
bated breath (for fear that if / breathe 
out the escaping air will emit a high 
pitched CB sound, and thus lead the 

R/s to my 10-20!) . 

COLIN (The "Colonel") 
CHARLIE TANGO 142 
A.C.T. 

MY SIGN "THE COLONEL" 



NEW CLUB. 

Sir, 

We the members of the PL-259er 
Club, wish to introduce ourselves to CB 
Breakers of Sydney andother parts of 
the country who may be in the position 
to follow our example in integrating all 
breakers with each other. 

Our story begins: 

At the Canberra Convoy, on Sunday 
13th of this month (March), three other 
CBers and myself got together at an eye¬ 
ball and decided that something had to 
be done to bring breakers closer together 
in a common cause to prove in our own 
term that CB radios and their operators 
should be recognised by the powers 
that be, and legalised. 

As we were all from the Eastern 
suburbs, we then decided that we would 
form an eyeball dub where we could 
meet any time (24 hrs a day) and 
socialise over a cup of coffee, tea, 
chocolate or what have you and get to 
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We Hand The MicTo Our Readers... 


continued from page 11 

know one another and discuss matters 
of the day and other things relating 
to our hobby, CB. 

We decided to charge a nominal fee 
of $1 per week and this was to be used 
for the purpose of buying refreshment 
supplies. Post Office Box, Stationary, 
Postage stamps etc. and all monies that 
were left were to be placed in a special 
dub bank account and pooled until 
the end of the year to pay for one 
giant eyeball as a Christmas party. We 
had to make one stipulation however, 
members will have to have been 
financial members for at least 20 weeks 


to be entitled to be elligible for partici¬ 
pation at the yearly party. 

At the moment, my home 20 is the 
H.Q. and dub house, but in time we 
hope to expand enough to lease a house 
for the purpose of dub rooms. 

We welcome enquiries from any per¬ 
sons that may be interested and all re¬ 
quests for further information should be 
send to 

The PL-259'er Club 
Post Office Box 129 
BONDI BEACH 
2026 
N.S.W. 


Sirs, 

/ have a problem with my antenna 
and / hope you can help me. I'm using a 
AM/FM antenna with a CB coupler. / 
fmd the SWR keeps changing whenever 
/ check it, say once a week or some¬ 
times more. The SWR has changed 
either gone up or down. Why is this? 

J.T. 

Bathurst 


The SWR can be affected by many 
things - for instance, moisture entering 
the coax (feedline) at the antenna 
and can affect the termination im¬ 
pedance. Trees or large bodies of metal 
etc. Will also have odd effects. 

You will also find that dirt, grease 
and other substances will lodge bet¬ 
ween the segments of the antenna 
(particularly AM/FM antenna) changing 
its impedance therefore affectinq the 
SWR. 

To check the SWR find an open area 
with nearby obstacles at least 40-50 feet 
away so as your antenna is not effected. 


CB 


FROM STRATO 


PANTHER SSB 



TOP OF THE RANGE SSB/AM GETS 
THE SIGNALS OTHERS CANT EVEN 
HEAR. THIS IS THE UP-GRADED VER¬ 
SION OF ORIGINAL ZODIAC TAURUS 


UNIVERSE 

SSB/AM 



Acclaimed by U.S. truckers as being in the 
top bracket of rugged, reliable units. 



rSTRATO COMMUNICATIONS 

PTY. LTD. 

MAIN OFFICE & SHOWROOM 25 WENTWORTH STREET, PARRAMATTA. 2150 
PHONE: 635-3370, 635-9856, 635-5569 TELEX: 24573. 

Thursday night & Saturday morning trading. Shop Ph. 635-3370 
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IAE HOMMftWH 

ADELAIDE, S. AUST. 5000 
116 GOUGER STREET, 
TELEPHONE ADELAIDE 87 3119 
i S.T.D. AREA CODE 08 

A SUBSIDIARY OF SOUTHERN R/C PRODUCTS PROPRIETARY LIMITED 

RADIO CONTROL MODEL SPECIALISTS, KITES, POSTERS & TOYS 

Race ’em alone or with friends! Hold your own 
LE MANS, GRAND PR/X OR CHAMPIONSHIP DRAGS!" _ 

GET THE ESTES LAND ROCKET 
RACING KIT 

Discover the thrill and excitement of land rocket racing. Watch I 
your machine streak away from the starting line in a cloud of jet 
wr' exhaust. 

EASY TO BUILD AND FUN TO RACE— Engineered for action and 'Performance, attain sc ^ e spewlsovw 700 M.P^H. 
(actual speeds over 35 m.p.h.) all models powered by safe coldpower 

vacuum-formed body, T-wing airfoil, high performance design, mag wheels, and racing slicks plus color tuei 
decals, built-in guide lugs and reusable XR-100 cold power rocket engine. 

PRICE $9.99 until stocks last 




Can of cold 
propellant NOT 
included in kit. 

Price $5.35 
15 oz can proves 
10-15 runs. 


DEVC0N 

“5 MINUTE EPOXY" 

In the new revolutionary dev- 
tube dispenser 

%#« 

For superfast repairs even in 
thin films and at low tempera¬ 
tures "clear" 


ENGINES FOR PEANUT BUGGY 
& WAGON 




Enya .09 T/V price $29.00 
when ordered in combina¬ 
tion with Buggy or Wagon 

only $24.00 

No. 2106.09 PEANUT/ 
BUGGY 1 10 SCALE R/C 
KIT. No. 2107.09 PEANUT 
WAGON BUGGY R/C KIT. 
Body length 12.5" Body 
width 6.5". 

$69.95 

Has reversing Mechanism 
feature (Patent Pending) 4 
Wheel independent suspen¬ 
sion and pull starter. 


V0SPER FPB $105-00 (including radio) 

This exciting new near-scale model of the Vospes croft fast 
patrol boat is our grandest kit yet. A masterpiece of marine craft, 
super bly detailed, designed to take motors of 3.5 up to lOcc, or 
large electric steered by radio control. 



34V4” LONG FLIPPER 

The perfect complement to the 
"TORNADO' for powerboat en¬ 
thusiasts Precision moulded 
highly-developed deep-vee hull 
with matchingdeck moulding, 
open cockpit (for easy engine ac¬ 
cess) with wrap-around screen. 
After deck hatches for access to 
FVC gear Takes 5-10 cc (29.61) 
engines. Maximum weight 7Vi lb. 
This model is your guarantee for a 
trophy in a championship. 


FLIPPER KIT 
complete 



Complete 
Hardware Kit 
for FLIPPER 

$ 29,951 


BUILD IT ... FLY IT .. . AND SAVE! With SRC 
R/C, you save when you buy — you save when 
you fly — and you save on service. 


SRC SERVOS 


o Complete, easy-to-follow instruc¬ 
tions o Build by modellers, for model¬ 
lers 0 Specifications: SRC 3 Fast, 
Smooth Response Weight: 1.20oz Static 
Torque: 17 in-oz with 8 ohm motor 
Transit Time. 0.45 sec 
A second set of Tech R/C servos is like a 
second radio set. . . at a fraction of the 
cost. The SRC R/C kit systems have been 
performance proven, for over six-years 
— we build the same units we kit, giving 
you the benefit of continuing SRC en¬ 
gineering and the experience of 
thousands of flyers. See the entire SRC 
R/C SYSTEM 


*1 


t gL# 

1i* 


It l 


EXCLUSIVE 
DISCOUNT PLAN 

..70 SRC 3 servo kit$31.00 


Buty two kits for $58.90 save $3.10 
Buy three kits for $83.70 save $9.30 
Buy four kits for $105.40 save $18.6 


Transmitter, receiver, four servos, 
battery charger, rechargeable bat¬ 
tery pack with switch — all in kit 
form as low as $330.00 



SEND FOR NEW CATALOGUE 1977-78 

ONLY $2.00 FREE WITH ANY ORDER 

POSTAL CHARGES 

ORDER.CHARGE 

$5 — to $9.99.$1.00 The minimum packing 

and handling charge 

$10 to $24.99.$1 -50 is $1.00. We despatch 

"freight on" and 

$25 to $99.99$2.50 you pay when you receive the 
goods. 

$50 to $99.99.f2-50 

$100 or more......$5.uu 

No. C.O.D. Accepted. Minimum mall order 

amount is $5.00. Bankcard welcome here. 


Lafayette)) 

27MHz 

two-way 

.1 


5 WATT 6 CHANNEL 
‘MICRO 66’ 

The latest Lafayette 27 MHz tran- 
cievers whose versatility, reliability 
and performance are famous world 
wide with 100,000's in constant use. 
Lafayettes two-ways offer rugged¬ 
ness and compact size making them 
ideal for use in industry, farm, 
sports and marine applications. 

'fnr 

A 






A. 

/s , 


^<5 


Y o 


fat 


r> 


a? 


’>6 


All units Telecom _ 

| Type Approved (Licence 
Required) 


J Lafayette are 2-way 
specialists. Full range 27MHz 
crystals , antennas , auxiliary 
equipment available! 

I Dealer enquiries invited 

Lafayette)) 

the Communicators 

LAFAYETTE ELECTRONICS 

Div of Electron Tube Distributors P/L 

94 ST. KILDA RD , ST KILDA 
Victoria 3182. Tel. 94 6036 
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low cost 
oscilloscope 

for TV servicing, audio,general 
electronics, lab or classroom 

Probably the most popular low cost general purpose 
oscilloscope on the market. Thoroughly reliable, light¬ 
weight design. Simple to use. It has performance high 
enough to tackle the most meticulous of pulse analyz¬ 
ing jobs on .the. bench and rugged construction with 
solid state circuiting so you can take it out on the iob 
with confidence. 

Features include: 

10MHZ. 8 x 10 cm display. Can be used in Single 
Trace, Dual Trace and X — V modes. Automatically 
selects for chopped or alternate modes. Automatically 
selects for TV line or frame displays. 

Contact Tektronix for a demonstration or specifi¬ 
cation literature. 

HI 

TEK TRONIX* 

I committed to 

technical excellence 

Sydney 88 7066 Brisbane 31 2896 
Melbourne 81 0594 Perth 21 7885 
Adelaide 223 2811 



for 

Precision 
Radio and 

Telecommunications 
Test Equipment 


Model CE-75 

Spectrum 

Monitor 


Features: 

1 to 1000 MHz frequency range 
FM and AM receiver with built-in speaker 
Level accuracy ± 3dB 
Simplified controls for easier operation 
-115 dBm (0.4/yV) sensitivity 
70-dB display range, 7 x 10 cm CRT 
C Four scan widths, 10 kHz/div to 10 MHz/div 
C RF input fuse protected 

□ External marker input 

Provision for high impedance probe for RF and IF 
signal tracing 

□ 12-Vdc and 240V operation 

□ Weight 13.6 kg (30 lbs) 

Applications: 

Check for transmitter final stage spurious output 
due to "break-up" 

U Identify intermodulation interference 
Check for receiver local oscillator radiation 
Measure transmitter harmonics 
Monitor and identify carriers with either AM or FM 
modulation 

Do IF and RF signal tracing for faster maintenance 

Please forward further information and 
literature on Cushman Equipment 

NAME. 

TITLE. 


COMPANY.PHONE 

ADDRESS . 

CITY. 


STATE. POSTCODE. 


NCA NIC/166 


Available from: 

NIC INSTRUMENT COMPANY 

^ <Dlv Ansett Transport Industries (Operations) Pty Ltd) 

Telephone: 338-3111 ext 243 

HEAD OFFICE 

PARER ROAD, AIRPORT WEST. VIC. 3042 

BRANCHES 

SYDNEY - BRISBANE - PERTH 


TK711 





































CB? SEE DICII 


Dick knows you can buy CB at 'bargain' prices. But have you ever heard of the brand names before' And what happens 
when something goes wrong — where's the service back up? Before you buy CB, ask around; see what most CBers are 
using. Quality brands, respected names — with service and spares back-up. Then see Dick Smith for a quality unit. 10-4! 


IIS'* 


DL AND BS2C 


150 


Midland 

IDEAL BASE/MOBILE RIG (AC-DC UNIT) 

Australia's most popular CB radios: Midland! 
This fantastic SSB model has the punch to get 
through where others flounder. It's a beauty: 
quality controls like RF AND MIC gain, with 
complete controls to really put you in charge. 
You can pay less for an SSB rig . . . but you 
won't get the quality of a Midland 
Cat. D-1702 .$279.50 

I 11 5V/240V transformer required for this unit 
Cat M-11 58. $29.98 



THE MOST POPULAR AM RIG IS THE 882C 

How do we know. Let's just say a little bird told us — but it's true. More 
people buy the Midland 882C than any other rig. And the reasons are 
pretty clear: better performance, better reliability, and, if needed, better 
service back-up. Full 23 channels, 5 watts input, ANL & NB that really 
work, built-in features that the others class as options. 

Cat. D 1436 .$179.50 


3 Ch SANYO" 

$4\/\50 


SAVE BIG 
MONEY! 



I SAVE! SAVE! SAVE! SAVE! SAVE! SAVE! 

| Two years ago, we sold the value-packed Sanyo 
JTA-901 C 23 channel rig for $1 39.50. Two years 
I of inflation & devaluation should have pushed 
I the price way over $200.00 Dick's 1977 price is 
1 less than half that figure! Unbeatable value for a 
I respected brand with all features and a full service 
Iback-up. You really can't go wrong here! 

|Cat. D 1160.$99.50 


Fantastic range of auto electronic accessories 
to make your car safer, make it run better, 
and help you enjoy it more - at your 
nearest Dick Smith store or dealer. 


a 12V DC/240V AC ’ 

Midland 

THE POSE MACHINE . 

As well as being a high performance CB to 
impress you, this beautiful wood-grain case 
base/semi-mobile rig will be the envy of all 
your friends. You get the convenience of a 
dual supply base, PLUS a digital clock, PLUS 
a built-in SWR meter - about $250 worth if 
bought separately. And it's only $30 more 
than the 882C. Really fantastic value. 

Cat. D 1440 .$219.00 

ALL TRANSMITTING EQUIPMENT 
REQUIRES A P8.T DEPT LICENSE. 


ATTENTION! The brand new, updated 
Dick Smith Supercatalog for 1977/78 is 
now out — and it's in the May issue of 
Electronics Australia magazine. Get your 
free copy now — also available from any 
of our stores of dealers, just 75c per copy. 
It's more than a catalog — it's a positive 
encyclopaedia! Reference data, CB and 
amateur information, semiconductor 
specifications — and much, much more. 




THE NEW IMAGE 

Just released - this top 
loaded 'truckies friend' 
antenna. Comes with 
universal thread for 
most bases. Smart 
appearance, hi performer 
Cat. D 4452 .. .. $29.50 

29 v 

WHITE 
KNIGHT 
ANTENNA 
VALUE 


$ 


29 


00 : 


THE OLD FAITHFUL 

The White Knight helical 
antenna. Thousands of 
these have been sold. Now 
with universal base 3/8in, 
24TPI. 

Cat. D 4076 .$29.00 


DICK SMITH ELECTRONICS GROUP 


VISIT YOUR NEAREST BRANCH: 

SYDNEY - 125 York St. Ph 29 1126 
BANKSTOWN - 361 Hume Hwy. Ph 709 6600 
GORE HILL - 162 Pacific Hwy. Ph 439-5311 
MELBOURNE - 656 Bridge Rd, Richmond. Ph 42-1614 
BRISBANE - 166 Logan Rd. Buranda. Ph 391 6233 
MAIL ORDERS: PO Box 747, Crows Nest 2065. 

Phone 439-5311 


DICK SMITH DEALERS: 

M&W Electronics, Orange Ph 62 6491 Record Centre, Griffith Ph 62 1577 

Armidale Electronics. Armidale. Ph 72 4955 DGE, Broadmeadow Ph 69 1222 

Aero Electronics, Hobart Ph 34 8232 Devon Electronics. Devonport Ph 24 4216 

Altronics Parts. Perth Ph 28 1599 Corio Television. Geelong Ph 94 408 

Elect. Hobby Centre. Palm Bch (Old) Ph 34 1248 Keller Elect. Maryborough. Ph 21 4559 

International Comms. Port Adelaide Ph 47 3688 Comm. Centre. Alice Sp. Ph 52 1713 

A E Cooling, Elizabeth Sth. 255 2249 Pacific Electronics, Honiara. Sol Is. Ph 494 


Plus a network of CB Dealers right across Australia. Phone a Dick Smith Store for the dealer near you! 






































Looking at 

SUBMISSIONS 

Roger Harrison VK2ZTB 

As CB begins to look like a practical proposition 
for Australia, everyone has different ideas on how 
to run it. 


ON CB 


SINCE THE RELEASE of the P&T 
report on CB some months ago, a 
number of groups and individuals have 
made submissions to the Minister, Mr 
Robinson, on the introduction of some 
form of “Citizens' Radio Service" to 
Australia. 

Looking at the submissions I have 


seen so far, there appears to be quite a 
few areas of agreement but also quite 
wide disparity on a range of questions. 

The P&T report listed three 'options' 
for an Australian CB service as a starting 
point for discussions and these have ob¬ 
viously given a lead to some of the sug¬ 
gestions presented in submissions. The 
summary in the report largely explained 


the P&T Department's attitude, and 
submissions have in places, both agreed 
and disagreed with points raised, both 
in the summary and elsewhere in the 
report. 

So, before reviewing submissions, 
let's have a look at the summary in 
the P&T report and the three options 
they presented for a CB service. 


P&T REPORT 
SUMMARY OF PAPER 


118. There is strong pressure in the com¬ 
munity for the introduction of a 
Citizen Band radio service which is a 
two way radio communications system 
used by citizens for passing personal 
messages over short distances. Radio¬ 
communication services have been 
established in Australia based on de¬ 
monstrated needs. This criteria is not 
met in the case of a CB service. 

119. The people seeking the introduction of 
a CB service would like to see the USA 
CB service adopted. It is felt that the 
regulatory provisions of the USA CB 
service are not well known or under¬ 
stood. These are shown at Appendix 
A. The FCC has experienced diffi¬ 
culties in the administration of the 
USA CB service (Appendix B) and 
has recently introduced new tech¬ 
nical specifications for acceptable CB 
radio equipment and allocated an¬ 
other 17 channels (making 40) to 
try and overcome the problems of 
interference and user congestion. Some 
of the FCC's problems have arisen 
because of the great interest in CB 
radio in the USA which has led to a 
boom in the number of users. 

120. One result of the new USA technical 


specifications has been to make some 
CB equipment obsolete and these 
obsolete transmitters are being im¬ 
ported and sold to people in Aust¬ 
ralia. It is illegal to operate these 
radios without a licence and to the 
end of 1976 it was believed there were 
about 20,000 illegal operators al¬ 
though this figure could now be higher. 

121. Action needs to be taken to control or 
ban the importation of obsolete USA 
27 MHz CB radios. 

122. The Australian administration is a 
member of the International Tele¬ 
communications Union is bound to 
comply with ITU philosophies on the 
establishment and management of 
radio services and ensure that new 
services are introduced using the most 
modern types of radiocommunication 
apparatus. 

123. There are a number of different types 
of radio services in Australia and it is 
believed that the demands for a CB 
service could be met by, if necessary, 
modifying some of the restrictions. 

124. If a CB service is considered necessary 
then it should be based on sound re¬ 
gulatory procedures and technical 
specifications. In this regard, the USA 


regulations and specifications might 
be taken as a guide. 

125. For various reasons the Australian ad¬ 
ministration would find it a difficult 
task to remove the illegal operators 
but there are a number of problems 
associated with legalising their 
activities. These problems largely 
revolve around the technical features 
of 27 MHz (HF) radio equipment and 
include the potential interference to 
other authorised services and home 
en tertainmen t equip men t. 

126. It may be possible to overcome these 
problems through technical specifi¬ 
cations and regulatory controls. 

127. The introduction of a CB service could 
provide a significant stimulus to the 
Australian electronics industry, bring 
safety benefits to the community and 
expand the present hobby interest in 
radio. 

128. Some difficulties may arise in 
protecting the use of the telephone 
system and other authorised radio ser¬ 
vices as well as detecting criminals or 
people making false, obscene and 
malicious calls. For discussion purposes, 
a number of options follow which 
suggest ways in which the demand for 
a CB service could be met. 
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The definition of a 'Citizens' Band 
radio service' in para. 118 seems a bit 
limited, as noted in some submissions 
(see later). It appears that there are, in 
reality, three distinct motivations for 
using CB, viz: (1) as a hobby, purely for 
recreational purposes, talking to like- 
minded people via radio communication 
but with minimal technical interest, a 
social activity largely; (2) as a com¬ 
munity service, for such purposes as 
demonstrated by CREST etc.; and (3) 
for the conduct of business and personal 
affairs — as it seems to be used amongst 
truckies and in rural areas. 

The hobbyists are largely interested 
in making contacts locally and DX, eye¬ 
balling, club activities, etc, spring from 
this. CREST and other community ser¬ 
vice activities are sort of a voluntary 
'public service' thing, linked partially 
with the hobbyists. The WIA divisions 
have each had a "Wireless Institute 
Civil Emergency Network" (WICEN) 
subsidiary for many years — which has 


OPTION ONE 

Meet the demand for a CB service by 
modifying existing services. 

129. A number of services already exist 
which by modification could be adap¬ 
ted to meet the genuine community 
demand for radiocommunications. The 
restrictions could be lifted on the 
handphone service allowing people to 
become licensed to operate low power 
two way radio equipment. A road saf¬ 
ety service could be established based 
on the present service which exists for 
small boats, life saving dubs etc. The 
hobby use of radio can be met through 
the Amateur Radio Service. 

Benefits 

• Regulated services exist and meet 
the present administration policies. 

0 Genuine needs can be met through 
the existing services. 

0 Currently existing inexpensive 
equipment can continue to be 
used. 

Disadvantages 

0 It would be necessary to detect and 
remove illegal operators from the 
airwaves which will be a massive 
task given the present staff re¬ 
strictions. 

0 Existing services do not appear to 
meet the demand for a CB ser¬ 
vice. 


been used by the public authorities on 
quite a few occasions. 

The P&T report emphasises adequate 
equipment specifications and regulation 
of operation throughout. The report 
points out that the introduction of a CB 
service could provide a 'significant 
stimulus to the Australian electronics 
industry ... ' which is a point to 
remember, but it begs the questions of 
how much and what sections - import, 
retailing or manufacture? 

Protection of existing services is 
raised in para. 128 but it appears that 
the amateur service is the most inter¬ 
ested in protection, closely followed by 
existing communications users of the 
27 MHz ISM band. 

ITU regulations come in for a 
mention and this is the area which could 
provide some very thorny problems if a 
CB service is introduced on 27 MHz. 
Particular problems involve 'non-specific' 
use of HF frequencies (below 30 MHz), 
interference beyond national borders 


OPTION TWO 

Introduce a CB service using the radio 
frequency spectrum space allocated to 
the USA CB service. 

130. A CB service could be introduced in 
this form provided that, the equipment 
used conformed to present USA tech¬ 
nical specifications, SSB mode of trans¬ 
mission was used, the service was 
genuinely restricted to mobile 
operation and channels other than 
those used in the USA were allocated. 

Benefits 

0 It may be possible to accept much 
of the SSB equipment now being 
used. 

0 It would be possible to allocate up 
to 20 SSB channels. 

0 It would provide a stimulus to the 
Australian manufacturing and 
retailing electronics industry. 

Disadvantages 

• There would be an increase in the 
cost of equipment now being sold 
and used. 

0 There may be criticism from the 
ITU. 

0 It is not possible to restrict trans¬ 
missions to a short distance. 

0 Other users of this part of the 
spectrum (Amateur Radio Service) 
will probably oppose this sug¬ 
gestion. 

0 For technical reasons, 27 MHz 
equipment does not provide the 
best quality transmissions. 

0 It will be necessary to detect and 
remove a number of illegal oper¬ 
ators. 

0 A ban will have to be placed on the 
importation and sale of non¬ 
ap proved equipment. 


along with 'third-party' traffic. 

In para. 123 of the report (the sum¬ 
mary), it is mentioned that the demands 
for a CB service could be met by modi¬ 
fying some of the present restrictions. 
This aspect is not dealt with in detail in 
the submissions and, I think, could have 
been given a lot more attention. Then 
again, I haven't seen all the submissions 
presented to the Minister. For those 
interested in CB, or CB-style licensing 
and operation, for business, etc, pur¬ 
poses, the current licensing and re¬ 
gulation structure could be modified 
to accommodate this sort of activity. 
Hobbyists and those interested in 
voluntary community service could 
be accommodated under a separate 
system as their motivation and re¬ 
quirements differ substantially from 
those interested in conducting their 
business and personal affairs with the 
assistance of radio communications. 
This approach is adopted in some of the 
submissions. 


OPTION THREE 

Introduce a CB service using UHF equip¬ 
ment. 

131. From an international viewpoint the 
Australian administration has more 
discretion in its use of the UHF part of 
the radio frequency spectrum. UHF 
transmissions are more reliable and for 
all practical purposes do not cause or 
are subject to interference. This must 
be considered of significance when it is 
claimed that a CB service provides saf¬ 
ety benefits to the community. 

Benefits 

• Adequate spectrum space is avail¬ 
able. 

0 There would be no criticism by the 
ITU. 

0 There would be a significant stim¬ 
ulus to the manufacturing and re¬ 
tailing electronics industry. 

0 Technical specifications can ensure 
the service meets its designed end. 

0 UHF equipment is not subject to 
nor cause interference. 

0 It would be possible to operate 
both fixed and mobile stations 
using the same equipment. 

0 UHF equipment would be compar¬ 
able in price to HF equipment used 
in Option 2. 

Disadvantages 

0 Present illegal operators would not 
be able to convert HF equipment 
to UHF thus rendering all present 
equipment obsolete. 

0 It would be necessary to detect and 
remove illegal operators from the 
airwaves. 

There are, naturally, many more op¬ 
tions that could be devised but the three 
mentioned really constitute some sort 
of starting point from ideas that were 
already extant when the report was 
written. 
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Looking at SUBMISSIONS ON CB 


Well, what options do the P&T 
suggest? These are presented in full 
below, but here is a brief summary: 
Option One involves modifying or ex¬ 
tending the existing regulations and 
services. This is a minimum effort, 
lowest cost, sort of low-profile op¬ 


tion — what might be called a BOAC 
solution (ie: 'with a minimum of 
fuss'). 

Option Two The introduction of a US- 
style CB service. Very popular with 
many CBers. Appears fraught with 
difficulties for Australia. 


Option Three Introduce a UHF CB 
service. Popular amongst amateurs, 
especially with various Wl A divisions. 
Has some good points but is also 
fraught with difficulties. Many dol¬ 
lars are already invested in 27 MHz 
gear. 


SUBMISSIONS 


The submissions reviewed here are those 
drawn by The Citizens Band Radio 
Study Group (from Canberra), The Exe¬ 
cutive Committee of the WIA ACT 
Division (Canberra again), the Citizen's 
Amateur Radio Movement (Sydney) 
and the Federal Executive of the WIA. 


In addition, the NCRA submitted pro¬ 
posals in the form of a petition to the 
Minister and I have included this as well. 
(The NCRA released details of a 109- 
page (!!) submission just as this article 
went to press — see news). 


The Citizens Band Radio Study Group 


makes twelve recommendations that are 
largely concerned with regulations for 
a US-style 23 channel service on 27 
(Submission reproduced elsewhere). 

To me, the 'rationale' in support of 
their recommendations is somewhat 
brief and perhaps a little separated from 


the reality. Only the American scene is 
cited and then in a somewhat idealistic 
fashion. They make the rather unique 
suggestion of having a trial period for a 
CB service. The main recommendations 
are similar to many proposals published 
in the media, that is for a 23 channel 


service, although no band is specified 
(?). I guess it is assumed that 27 MHz 
is the desired band. Another unique 
suggestion is that state and territory 
police vehicles be fitted with CB to al¬ 
low communications between mobile 
CBers and these authorities in the in¬ 
terests of safety. Traditionally, in 


Rationale For CB Radio 

Communication is and has been always a 
necessary condition for human beings to 
act socially. 

Radio offers a communication advan¬ 
tage not to be found with newspapers or 
magazines. This is that it more readily al¬ 
lows a depth of personal feeling to be 
conveyed. 

CB Radio used in this way creates for 
the listener a feeling of psychological 
closeness to the communicator. 

In Australia the primary responsibility 
for the regulation of radio broadcasting is 
vested in the Department of Post and Tele¬ 
communications which enforces the provi¬ 
sions of the broadcasting and Television 
Act. 

Today, throughout Australia more than 
30,000 CB Radios are in use with an 
estimated 50,000 operators engaging in 
this illegal activity. 

Many CB Radio operators cannot under¬ 
stand why citizens in North America can 
enjoy this means of communication while 
they are being denied this opportunity. 

In the United States of America the 
Federal Communications Commission pro¬ 
vided in 1958 with the introduction of 
a Class D Citizen Band licence an oppor¬ 
tunity for the public to participate in 
the use of transceivers. 

In 1974, following nationwide publi¬ 
city the American public were made aware 


of CB Radio as a means of saving life and 
assisting law enforcement agencies in the 
course of their duties. 

The Illinois Police, the Missouri High¬ 
way Patrol and the Ohio State Patrol were 
among the first to use CB Radio to com¬ 
municate directly with motorists to con¬ 
trol traffic and warn of road hazards. 

The growth of Citizen Band Radio on 
the American continent has now reached 
very large proportions, an estimated 2 
million use the medium for work, leisure 
and community life. 

A major reason for the use of CB Radio 
must be that it provides the communicator 
and listener with a feeling of psycho¬ 
logical closeness. 

It Is Recommended 

1. That a trial period of ONE YEAR be 
introduced to provide Citizen Band 
Radio operators with an opportunity 
of proving their responsible attitude 
to this new medium. 

2. That only 23 Channel AM and SSB be 
legalised. 

3. That no one under the age of 16 years 
be permitted to obtain a licence. 

4. That State and Territory police vehicles 
be fitted with Citizen Band Radio so as 
to enable them to communicate directly 
with motorists in the cause of safety. 

5. That dealers be permitted to issue tem¬ 
porary licences while the application for 


an operator's licence is being processed. 

6. That Citizen Band Radio users be pro¬ 
vided with guidelines on how to conduct 
themselves while making use of the air¬ 
waves. 

7. That channel 11 be accepted nation¬ 
wide as the call channel. 

8. That channel 9 be accepted nation¬ 
wide as the emergency channel. 

9. That all conversation be limited to FIVE 
MINUTES with a ONE MINUTE break 
before the next conversation takes place. 

10. That CB users be advised that the fol¬ 
lowing will be punishable offences: 

(a) Obscene or slanderous statements 
made over the airwaves 

(b) The use of advertising material 
over CB Radio 

fc) The contravention of Copyright 
Laws through the playing of phono¬ 
graphic recordings over CB Radio. 

11. That all users of CB Radio should be¬ 
come the member of a recognised CB 
Club. 

12. That a Working Party be set up to report 
on the progress of the ONE YEAR trial 
period. 

The idea is not without precedent 
and rates a mention in para. 51 of the 
P&T report. You have to belong to a re¬ 
cognised boating association, SLSC, etc, 
to get a 27.88 MHz operator's licence at 
present. 
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Australia, inter-service communi¬ 
cation is not allowed so that this pro¬ 
posal may meet with some difficulties, 
if not opposition. At first glance, such 
a provision would be open to abuse 
rather easily but, when you look at the 


rest of their recommendations, few 
people would dare abuse it. Recom¬ 
mendations 9 and 11 seem a little 
'heavy' if not draconian. What was all 
that vitriol in the media previously 
about heavy-handed beauracracy and 


over-regulation, etc? Number 11 smacks 
of 'compulsory' unionism — which 
would certainly be a big no-no with 
many. I rather fear that the Citizens 
Band Radio Study Group have overdone 
the 'responsible attitude' bit. 


The Citizens Amateur Radio Movement 


The Citizens Amateur Radio Movement 

supplied the most detailed and docu¬ 
mented submission I have seen. Actually, 
the group made their submission in two 
parts, a preliminary followed by a final 
submission. Both are quite detailed and 
impossible to reproduce in full. The final 
submission covers the same ground as 
their preliminary one and expands on it, 
so it is that I will review here. If you are 
interested in the whole submission you 
could write to: CARM 

c/- Sam Voron 
2 Griffith Ave., 

EAST ROSEVILLE 
NSW 2069 

The CARM submission commences 
with quite a good definition of CB in 
Australia as it exists, and as it is seen by 
CBers. I quote:— 

" ,.. CB is seen by those who use it as 
being a recreational hobby communi¬ 
cations and community service activity ." 

which sort of sums it up. And the sub¬ 
mission goes on to make a number of 
related points regarding CBer's moti¬ 
vation: 

"Most of the activities in which the CB 
movement is engaged illegally they could 
do quite legally with a novice Amateur 
licence. What is being questioned by the 
CB movement is the necessity of the 
hobby novice licence requirements of 
morse code and electronics theory in re¬ 
gards to the ordinary citizen with a very 
limited technical background who wants 
to participate in the same fundamental 
hobby which the technically skilled 
Amateur is engaged in, ie: to engage 
in the hobby of recreational radio com¬ 
munications and by employing this in¬ 
terest into worthwhile pursuits such as 
community service activities ." 

All of which seems to be largely true of 
the current scene on 27 MHz. CARM 
did not forget the business and non¬ 
hobby users either, as they go on to say: 

"The concept of short range communi¬ 
cations to facilitate business and personal 
non-hobby users as defined by American 
CB does not correspond to the majority of 
users in Australia, although in rural areas 
this concept has been reported to be in 
operation and would no doubt increase 
with legislation ." 


So they forgot the truckies but you get 
the drift. 

The CARM submission makes two 
basic recommendations. They propose 
legislation as follows:— 

"1. A communicator amateur D class 
licence to cater for those interested in 
recreational hobby communications 
and community service activities on 
the 27 MHz band ." 

"2. A short range business and personal 
non-hobby service on the UHF band. 
(Until equipment is available at reason¬ 
able cost and performance a shared 
allocation could be assigned on the 27 
MHz band for current users in such a 
non-hobby service.)" 

In essence, CARM propose a com¬ 
promise of options one and three put 
forward in the P&T report. Number one 
above proposes an extension of the 
existing Amateur service. The ITU re¬ 
gulations would possibly have to be 're¬ 
interpreted' to achieve it but Japan 
and Denmark seemed to have accomp¬ 
lished this. Thus, 'skip' could be worked 
legitimately — which is not allowed in 
the USA and is causing the FCC some 
headaches. The idea has some fairly 
obvious advantages, current equipment 
could be used and the pirate problem 
would largely be submerged in the rush. 
Other schemes would leave a large 
pirate 'residue' and a big problem for 
the P&T. 

The introduction of a 'communi¬ 
cator' grade of Amateur licence would 
almost certainly meet with opposition 
from some amateur quarters. Many 'full- 
call' amateurs disdain limited and novice 
licensees. Such persons ignore the fact 
that such attitudes are against the basic 
'spirit' of amateur radio. The old WASP 
(White Anglo-Saxon Protestant) ethic 
raises its warty head again ("I sweated 
for two years to get my licence, etc, 
etc."). They still debate whether limited 
licensees should be eligible for full 
membership of the WIA (and thus be 
allowed to vote). Such discriminatory 
thoughts are still extant (and are boring¬ 
ly over 20 years old). VK2 WIA mem¬ 


bers better watch out or Nifty Nev will 
be after you if such ideas get off the 
ground. 

The second proposal by CARM is 
essentially the P&T report's option 
three. It seems sensible to separate 
hobby uses from non-hobby as the basic 
aims and requirements are fundament¬ 
ally different. 

The CARM submission argues that 
the non-technical hobby users become 
part of the Amateur service as they are 
linked by the fact that both are pur¬ 
suing a recreational interest in communi¬ 
cations but at different levels — a situa¬ 
tion which exists amongst licensed ama¬ 
teurs anyway. They point out that: 

"The alternative is to say that CB is a 
recreational hobby communications and 
community service activity for the citizen 
with a very limited technical background 
while saying that Amateur Radio is for 
those with a large amount of technical 
background who are engaged in the same 
recreational hobby activity." "This would 
have the effect of separating the two 
groups on a class basis — for the tech¬ 
nically skilled (Amateur Radio) and the 
same hobby for the non-technical radio 
communication hobbyist (CB). This type 
of situation only breeds antagonism and 
hostility. It will result in a hobby which 
separates its enthusiasts in two distinct 
groups (one called Amateur Radio and the 
other called Citizen Radio). 

That may very well happen anyway if 
a Class D amateur licence is introduced 
as evidenced by my previous comments. 
Regardless of that it's one of the best 
ideas I've heard to date. It seems accept¬ 
able at present amongst both amateurs 
and current CBers. 

The CARM proposals regarding a 
Class D or communicator Amateur 
licence are reproduced below. 

Note that proposals 8 and 9 are no 
longer applicable (see news this issue). 
According to recent information from 
the Radio Frequency Management Divi¬ 
sion of the P&T the Novice licence does 
not have a two-year tenure as was pre¬ 
viously thought. In addition, the RFMD 
are to allow Novice operation in the 10 
metre amateur band, between 28.1 MHz 
and 28.3 MHz in the near future. 


CB AUSTRALIA, Vol. 1, No. 4 


19 




Looking at SUBMISSIONS ON CB 


Features which a 4th. Class or D Class 
of amateur communicator licence would 
include and its effect on the grades of 
amateur licences. 


1 . 


2 . 


Use of type approved 23 Channel equip¬ 
ment. 

No internal transmitter adjustments 
allowable except by novice, limited and 
full licencee holders. 

3. Power limited to 5 watts dc input on AM 
and 15 watts pep input on SSB coincid¬ 
ing with equipment currently available. 

4. Communications limited to within Aust¬ 
ralia. 

5. The setting aside of channels for specific 
purposes, eg, Channel 9 as an emergency 
calling channel, Channel 14 as a general 
calling channel. Channels 12, 7 and 5 for 
low power hand held units. Channels 16 
to 23 generally SSB, Channels 15 to 1 
generally AM. This being only a guide 
depending on the Channel occupancy at 
the time a station wishes to operate. The 
general calling and emergency Channels 
would be the only ones set aside by 
regulations, others would suggested 
only. 

6- Limited licencee holders should be 
permitted use of the 27 MHz band 

fa) There is no common frequency 
band at present on which novice, 
limited and fully licenced hobbyists 
can meet together. 

(b) The limited licencee represents a 
section of the total amateur re¬ 
source which can join in assisting 
the newly licenced communicator 
licencee. 

The International no morse requirement 
for amateur operation on frequencies 
above 144 MHz has been dropped to all 
frequencies above 52 MHz in Australia, 
it should therefore be possible to further 
drop the no morse requirement to fre¬ 
quencies above 26.960 MHz. 

Third party restriction in relation 
to amateur community service 
activities should be removed. 

International regulations state that the 
third party restriction on the amateur 
radio service can be wavered by the 
national administration. In the United 


8 . 


States the amateur radio service has 
never had community service third party 
restrictions and this has encouraged the 
individual American amateur to employ 
his interest in the hobby in radio 
communication in the direction of worth¬ 
while pursuits such as community ser¬ 
vice activities of all kinds. 

In Australia there is little community 
service activities in which the individual 
amateur is able to offer his skills to 
his community unless it is in an emer¬ 
gency or special permit condition. This 
situation is directly due to the total 
third party restriction on the amateur 
radio service in Australia. Much of the 
daily activities between amateur radio 
and the community which make up the 
amateur radio service in the United States 
as well as much of the unlicenced com¬ 
munity service activities conducted by 
Citizen radio operators could not exist 
in Australia under the present total re¬ 
striction on third party traffic. This 
restriction has the direct effect of 
discouraging a wider involvement be¬ 
tween the amateur and the daily working 
of his community and as such should be 
re-examined with a view of modifying 
Australian amateur third party res¬ 
triction. 

In the United States third party ac¬ 
tivities are restricted in the amateur 
service in two ways. Paragraph 97.114(b) 
of the FCC rules prohibits amateur radio 
communications that involves material 
compensation, either tangible or in * 
tangible, direct or indirect, to a third 
party, a station licencee, a control ope¬ 
rator, or any other person and Para¬ 
graph 97.114(c) Third party traffic con¬ 
sisting of business communications on 
behalf of any party is prohibited (QST 
Magazine November 1976, page 66) 
That is third party restrictions involving 
community service activities by the 
American Radio Amateur is non existant 
so long as no material compensation of a 
peculiar nature exists. 

The two year tenure on the novice licence 
should be removed so as to encourage 
communicator iicencees to study for 
the novice level examination which 
would permit equipment experimen¬ 
tation, more frequencies and more 
power. 

Comment: The American novice licence 


tenure has been removed and is now re¬ 
newable. (QST January 1977 page 86). 

9. Novice Iicencees should be permitted use 
of 28.1 to 28.2 MHz which has been al¬ 
located to novice Iicencees in the United 
States and soon in Canada as well as 
28.5 to 28.6 MHz which is the portion 
where most contacts are initiated in the 
10 metre band. These new allocations 
would provide the novice operator with 
additional operating flexibility especially 
during times of crowded conditions on 
the 27 MHz band. 

10. Novice Iicencees should be permitted use 
of variable frequency oscillators (VFO). 
In the United States novice Iicencees 
are no longer required to be limited to 
crystal oscillators and are allowed 
use of VFOs, this recognises the fact 
that most novice operators are using 
commercial equipment for crystal os¬ 
cillator operation makes little practi 
cal sense. 

11. In the United States all classes of ama¬ 
teur operators who operate on the 
novice bands were, from last year 
limited to the novice power level, this 
could be made the case on 27 MHz if 
this were found to be necessary. 

12. Removal of the age limitation on the 
granting of full and limited licences 
to encourage novice and communicator 
Iicencees to study for the full and 
limited examinations. 

Comment: There has never been an age 
limit on any class of amateur licence in 
the United States. 

The rest of the CARM submission 
goes on to discuss examination and 
licensing requirements of their proposals, 
NCRA-WAI affiliation, examination and 
licensing procedure. Interference and 
enforcement of regulations etc. On the 
licensing requirements they suggest that 
there be no tenure on a licence, no age 
limitation for prospective Iicencees and 
no morse code requirement. They argue 
that examination and licensing for a 
communicator class amateur licence 
could be carried out by authorised 
bodies such as the WIA and NCRA. 
These two bodies could possibly oversee 
regulation enforcement it is suggested. 



The ACT Division of the WIA have 
made a submission similar to pro¬ 
posals from other WIA divisions. This 
submission examines some issues not 
considered by other submissions. It 
briefly dicusses the question of the 
electromagnetic spectrum as a resource, 
international radio agreements possible 
exploitation of the spectrum along with 
their view of current activity on 27 MHz. 


The summary from their submission and 
their recommendations are reproduced 
below: 

SUMMARY 

In brief the submission recommends 
consolidation of existing provision for 
legitimate operators, in particular those 
using the 11 metre band, and the provision 
of a Very High Frequency (VHF) alloc- 
tion for others presently termed Citizen 


Band Operators (CB'ers). 

In the body of the report three main 
issues are dealt with: 

(i) the need to avoid pollution of the 
electromagnetic spectrum; 

(n) a moral obligation to limit Australian 
use of internationally agreed frequency 
allocations to the most justifiable 
uses; 

(Hi) a more objective look at the present 
claims for the need to establish CB 
radio in Australia. 
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RECOMMENDATIONS 

(i) persons wishing to make radio their 
hobby should take advantage of the 
present provisions for licensing in the 
amateur radio service; 

{ii) the present provisions for genuine 
and/or essential users of the 11 metre 
band continue and, if necessary, be 
extended; 

(Hi) provision to be made in the upper VHF 
or lower UHF region for operators who 
do not have the necessary expertise 
to understand the operation of> 
their equipment: 

(iv) present legislation be amended to pro¬ 
vide for stricter controls on sales of 
transmitting equipment. In particular, 
that retailers should only be permitted 
to sell transmitting equipment to pur¬ 
chasers who are in possession of a 
licence as suggested in (i) to (iii) above. 


Basically, this submission supports 
options one and three from the P&T 
report. However, they make radically 
different proposals to those made by 
CARM which stem from the same two 
options. This submission suggests that 
the non-hobby users be allowed access 
to the 27 MHz band by expanding the 
existing provisions and putting the non¬ 
technical hobby users up on VHF or 
UHF. Somehow, with this proposal I 
fear the pirate problem would largely 
remain, even if further import or sales 
of 27 MHz equipment were severely 
restricted. To have any show at all, such 
a proposal would have to be 'phased in' 
by requiring currently active and pros¬ 


pective CBers to change to UHF equip¬ 
ment within a set time limit for example. 
It's a possibility but a lot more remote 
than the proposals put forward by 
CARM for example. 

No matter how plausible or desirable 
recommendation (i) of this submission 
appears, it is the inequities and lack of 
applicability to the situation that re¬ 
duces the attractiveness of attempting 
attempting to take advantage of the 
existing amateur licensing structure. 

Regardless of prejudices and past re¬ 
quirements, knowledge of morse and 
morse operating procedures is really a 
non-essential skill, which the CARM 
submission pointed out. 


The Federal Executive of the WIA 


The Federal Executive of the WIA 

presented their submission, as being that 
from the WIA as a whole, in a letter to 
the Minister in late February. The 
relevant portions of this letter are re¬ 
produced below. 

This submission deals largely with 


the regulatory and licensing provis¬ 
ions of a possible CB service rather than 
with proposals on frequency, licence 
structure, equipment provisions, etc. 
The tone of the submission is heavy on 
negative aspects. However, paragraph 5 
of the submission balances this some¬ 


what by recommending least delay in 
considering the CB question. 

Five of the seven relevent para¬ 
graphs deal more with the WlA's 
'position' in regard to the CB service. 
An interesting way of looking at things! 


This Institute, consistently and 
for as long as it has existed, has been 
concerned about illegal operations 
within the Amateur Service frequency 
allocations. These may be caused by 
intruders or pirates or by any other 
unlawful or unauthorised activity 
within Australia or emanating from 
any other country and affecting the 
lawful use of those frequencies here. 

The illegal use being made of the 
Australian Amateur Service II metre 
band shared allocation (26960 to 
27230 kHz) by unlicensed operators in 
recent times is of concern to this 
institute. 

The Institute believes that as these 
illegal operators are demonstrating a 
need for personalised communications 
for the public it is essential that this 
need should be seriously considered 
without unnecessary delay. The three 
options set out in the Report are 
considered to be useful for discussion 
purposes but should not eliminate 
the necessity for considering such 
other variations as would satisfy inter¬ 
national obligations, accepatble ad¬ 
ministrative methods of regulation and 
control and the removal of illegal 
operators from spectrum usage. 

If a "CB" service is to be intro¬ 
duced into Australia this Institute, 
in common with other interests rep¬ 
resenting users of the frequency spec¬ 
trum, has no option but to insist upon 
the following paramount priorities — 
proper and effective control 
measures must be observed and 
enforced at all times; 


(b) the detection, apprehension and 
conviction of illegal stations and 
oeprators must be vigorously 
pursued both now and at all 
future times; and 

(c) adequate compensation is neces¬ 
sary if any existing Amateur 
Service allocation is withdrawn 
or reduced, or rendered virtually 
unless for ordinary amateur com¬ 
munication purposes. 

This Institute commends for the 
most serious attention those parts of 
the Report relating to the numerous 
problems experienced in the USA and 
elsewhere on the operations of the CB 
services in those countries. It should 
be added that as Amateur Serivce 
licences were suspended in the public 
interest during the two World Wars 
any intended "CB Service" must also 
be capable of being dosed down on 
immediate notice. Any deployment of 
manpower to achieve this objective 
at a critical time should receive con¬ 
sideration. 

The Institute also wishes to set out 
what may be termed secondary con¬ 
siderations relating to the introduction 
of any new or expended service. These 
are — 

(a) real and potential interference to 
other services, equipment and 
facilities; 

(b) the unlawful use of equipment 

for overseas communications; 

(c) the ease of converting existing 
equipment for use on other ad¬ 


jacent, dose or related frequency 
allocations; 

(d) the exercise of intelligently ad¬ 

ministered controls over the 
importation and/or acquisition of 
equipment for any new or ex¬ 
panded service; and 

(e) the establishment of any new or 
expanded service should be so 
designed as to create the mini¬ 
mum diversion of staff. 

These considerations relate in general 
to technical criteria. Both (a) and (b) as 
well as (d) have received mention in the 
Report. In relation to (e) the relevance 
of paragraph 51 of the Report must be 
noted particularly as Amateur Service 
affairs have been accorded such as low 
priority for some years because of the 
staff situation within the Department. 
All offers of help by the Institute in 
specific areas have also been consistent¬ 
ly rejected although consistently re¬ 
affirmed. 

It is the considered view of this 
Insitiute that a service for a "CB" 
type of operation could be evolved 
which meets all the priorities listed 
in paragraph 6 above and most of the 
considerations outlined in paragraph 
8 . 

If a decision is reached in favour 
of establishing any new or expanded 
service it is recommended that a tech¬ 
nical committee should be appointed 
to determine the essential parameters, 
specifications, limitations and controls. 
It would be the wish of the Institute 
that it should be officially represented 
on such a committee. 


CB AUSTRALIA, Vol. 1, No. 4 


21 




Looking at SUBMISSIONS ON CB 


The NCRA 


The NCRA presented a petition 
to the Minister which is reproduced 
here: — 


PETITION 

To the Honorable the Speaker and 
members of the House of Represen¬ 
tatives in Parliament assembled. The 
petition of the undersigned respect¬ 
fully showeth that a Citizen Radio 
Service should be introduced on the 27 
MHz frequency band incorporating 
frequencies 26.965 MHz to 27.255 
MHz enabling use of good quality 23 
channel AM and AM/SSB radio equip¬ 
ment currently available on the 
Australian Market. There shall also be 
additionally an extension of this 
service provided for in the VHF/UHF 
spectrum within 3 years as the usage of 


the Citizen's Radio Service increases. 
Your petitioners most humbly pray 
that the House of Representatives in 
Parliament assembled should, im¬ 
mediately introduce legislation to 
amend the Wireless Telegraphy Act and 
regulations to allow such a Citizen's 
Radio Service to function legally. 
These amendments should allow the 
Service to develop to the benefit of the 
people and also allow self regulation 
through the National Citizen's Radio 
Association as the united represen¬ 
tative body of Citizen's Radio Oper¬ 
ators working in conjunction with your 
Department Representatives, and your 


petitioners, as in duty bound, will ever 
pray. 

That's pretty specific about what 
they want. It's a mix of options two 
and three from the P&T report, with 
a US-style, 23 channel, 27 MHz service 
to be introduced immediately and a 
VHF/UHF service to be phased in 
later to cope with increased demand. 
They propose self-regulation, as did the 
CARM submission, and this seems to be 
a popular idea. 


COMMENTS 


Well, submissions from the 
Amateur camp seem to go in for phil¬ 
osophy, conservation and regulation 
while those from the CB camps seem to 
go in for liberty, equality and fraternity 
From the NCRA petition, CARM, 
and the local grapevine, it seems that 
self-regulation of a CB service is a pop¬ 
ular idea amongst CBers. The example 
of the 'club clean-up campaign' is 
often cited in support of this idea 
and it even rates a mention in the 
P&T report (para 51). 

I think, however, that with the 


potentially enormous numbers of CBers 
the scheme would break down. Under 
such circumstances, the actuality of 
self-regulation would be akin to mas¬ 
turbation — nothing but a pleasant 
self-delusion. 

On the other hand (oh, sorry about 
that pun!), any regulations need not be 
unnecessarily harsh or potentially unen- 
forcable.) 

Most people support some minimal 
licence examination system and this is 
reflected in the submissions. There is 
widespread demand to retain the 27 


MHz allocation in some form. CBers 
have already made some investment 
in 27 MHz equipment, and this fact is 
also reflected in the submissions. 

Ideas on what controls and regula¬ 
tions should be introduced vary widely 
— everything from the benovelent 
particularly in the USA, that either 
adequate and detailed controls are 
placed on a CB-style communications 
service or the lecence structure should 
reflect what actually gofes on — within 
limitations of technical, legal and inter¬ 
national requirements. 


COMING UP IN CB AUSTRALIA VOL 1 NO 5. . . 

OUR LAB-REPORTS ON 

A SELECTION OF 

SSB/AM TRANSCEIVERS 

We look at the Midland 13-895, the Tokai TC1001, the Universe, the Panther, the 
GTX3325, the Tram XL5, the Hy-Range V, the Viking 352 and the Pace. 

These are our plans at the time of going to press ... in the light of the uncertainty of 
CB in Australia we might have to postpone this survey to bring you more topical 
stories. 
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A NDREWS 

0 OMMUNICATIONS 

S YSTEMS 


CB 


23 Channel AM 

Fairmate AC500 
Raider by Claricon 
XTAL XCB-7 
Shigma 
Seiki 

Commander PR-76 
Pace 


23 Channel SSB/AM 

Panther 

Gemtronics 2325 
Johnson Viking 352D 
Tram XLS 
Tram Diamond 60 
SE-501 

Hy-Gain Hy-Range 674B 


Also 1W walkie-talkies Mobile One 
Helicals, JD accessories, coax, plugs, 
gutter grip antennas and more 

LINEAR AMPLIFIERS NOW AVAILABLE! 

13/17 CARLTON STREET 
KENSINGTON, 2033. SYDNEY 
MAIL ORDERS WELCOME. 

For the best prices phone 662.4714 
CB— Amateur— Marine 



You guys out there who haven't got your CB ears on yet. That 
MBL mob have got all the good gears - Cougar, Panther, 
Gemtronics, Xtal, Tasc - and more. And the prices are down. 
Check this one for Gemtronics. 


$ Squelch 

• A.N.L. 

• Calibrated S-Meter 

• Inbuilt Modulation 
Compression 

• P.A. Facility 

• Ext. Spkr. Jack 



only $99.50 


Roof or Boot Mount 
Antenna to match 

$25.00 P&P $3.50 


And that guy up a gum tree with his little hand 
held. Check out our base antennas and ac¬ 
cessories before the cold grabs you. 

Hey and don’t forget. You have to be 
licensed. No pirating you guys. 


AEGIS Specialists In 

1 Communications 

•or over MBL ELECTRONICS 

,hlrty * Mrs Marfcqtlnp Division ol AEGIS FTY LTD 


MBL 


347 Darebin Road, 

Thornbury, Vic. 
P.0. Box 49, 3071 
49-1017, 49-6792 



XENON 

WORLD IMPORTS 


Import Agtnts Box 33 Warradale S.A. 5046. (08) 296-1033 


WANER C.B. 777 SOLD OUT 
100 per cent sell out 

MAIL ORDERS TEMPORARILY CLOSED 
FOR THIS MODEL 

Some stocks available still at our dealers - see list 


ANNOUNCING FROM RATC0M INC., CALIFORNIA 

FULL F.C.C. APPROVAL 

PACE 23 Channel, Delta Tuning, Automatic Noise Limiter 


PACE 144 

PRICE 

$149 



SPECIFICATIONS 

Transmitter Compliance FCC No 42248, part 95 4 Watt legal 
power average Modulations minimum 90 per cent T.V. inter¬ 
ference — 65D.B. 

SIMULTANEOUS RELEASE WITH U.S. OF A. 

300 Units Available Only. 


IF YOU WANT THE BEST IN S.S.B., AND YOU ARE PRE¬ 
PARED TO PAY A LITTLE MORE TO GET IT, THEN YOU 
MUST INSIST ON 

CHEROKEE SILTRONICS A23 

25Watt-5Watt 


PRICED AT $295 

SPECIFICATIONS 

AM/5watt Double Conversion Superheterodyne. Hum & Noise 
below 40DB of Signal. SSB/524 watts Single Conversion 
superheterodyne. Modulation by filter method and 3rd order 
distortion below 20Db. 




AMERICAN REVIEW: This new model Cherokee A23 from Slltronlca It there BEST 
YET. It will OUTSELL all other modelt and continue to lead the field for tome time 
yet. Uke all fine quality producta. It cotta a little more but In thla cate, It la well 
luattlled. . 


ONE OF THE FEW TOP BRANDS THAT BY FAR EXCEEDS THE 
REQUIREMENTS OF THE NEW FCC RULES. 


MAIL ORDER DEPARTMENT Guarantees discretion to all customers. Cash receipts 
available on request. Prompt despatch as always. 

Purchase from. 

Lou’s T.V., Mt. Lawley W.A. 

Coastwide Sound Sen/ice, Burnie Tas. 

Cheshers Ltd., Port Lincoln S.A. 

Dick Smith, Mitcham S.A. 

Earnsmiths, City. S.A. 

MAIL ORDER DIRECT. 

DISTRIBUTORS WANTED IN VICTORIA, NEW SOUTH WALES AND OUEENSLAND. 
AGENTS WANTED IN ALL STATES. 




































ANNOUNCING NORTH SHORE’S NEWEST DEALER 

PARAMOUNT ELECTRONIC SERVICES 

(A DIVISION OF PARAMOUNT COLOUR ENGINEERING PTY. LTD.) 


An I.C.S. DISTRIBUTOR TO THE ELECTRONICS INDUSTRY. THE LARGEST OFF THE 
SHELF RANGE OF QUALITY BRAND NAME COMPONENTS. 

The largest off-the shelf range of quality brand-name electronic components. 


Semi-Conductors 

Delco 

E.D I. 

General Electric 

Intermetall 

I.T.T. 

National 

N.E.C. 

Philips 

Sanyo 

Signetics 

Solid State Scientific 
Texas Instruments 


Passive Conductors 

A.E.E. 

Bournes 

Clarostat 

Elna 

I.T T. Capacitors 
I.T.T. Thermistors 
Philips (Elcoma) 
R.C.A. 

Soanar 

Sprague 


Electro-Mechanical 
and Hardware 

Acme 

Alco 

Augat 

Cannon 

Deko Heatsinks 
I.T.T. Dlecast Boxes 
I.T.T. Fans It Blowers 
Dice I.C. Accessories 
I.E.E. 

I. T.T. Relays 
Jean Renaud 

J. A.E. 

National Relays 
Pomona Accessories 
Roton Fans & Blowers 
Switchcraft Connectors 
Thermalloy Heatsinks 


r 


ICS I 


I ICS l 


l/CSl 


ASK FOR 
Free 200-page 

5 I.C.S. STOCK CATALOGUE $} 
with every 

purchase over $20.00 


L 


ICS I 


ICS I 


l/CSI 


APPOLLO VIDEO GAMES 



BLACK & WHITE KIT 

$52-50 N 


ETI 804 KIT 

$52-50 

\ P&P INCL. 

COLOUR KIT 

$84-50 

^>See February issue 

COLOUR PROCESSOR KIT 

$36-50 

/ for full details 

RIFLE KIT 

$25-00' 


FULLY ASSEMBLED B & W 

$66-50 


FULLY ASSEMBLED COLOUR 

$99-00 


Manufactured units include AC Battery Adaptor. . 

. not included in kits. 


NEW RELEASE! 

NATIONAL MA 1003 12VDC AUTO. CLOCK MODULE. 

The MAI003 12VDC auto instrument has a 4 digit D.3 inch green fluores¬ 
cent display. The module is transient protected and also against battery 
reversal. Time-keeping is maintained down to 9VDC. Display is blank when 
ignition is off, reduces brightness to 33 per cent with park or headlamps on 
and follows dashlamp dimmer. The display features leading zero blanking 
and has a blinking colon activity indicator. Time setting is accomplished by 
closing switches, and these are disabled when the display is blanked 
preventing tampering, the display may be activated with ignition off by 
closing a display switch. 

Full installation instructions included $26.50 & $1.00 P. & P. 


C B RADIOS 

FROM $49-00 OUR SELECTION 
ELECTROPHONE C B 235 
JUST LOOK AT THESE SPECS. 
OUR PRICE $159-00 

SPECIFICATIONS 

Receiver 

Circuit Type.Dual conversion superheterodyne: 

Crystal frequency synthesixer provides 23 
crystal controlled transmit and receiver 
channels. , *Delta’‘ tuning of 2KHz on each 
_ _ channel plus ceramic filter. 

Sensitivity.0.7 V for 10dB S/N to N ratio 

Selectivity.... .—6dB down at 6KHz, 50dB down at 20KHz 

Intermediate Frequency.1st IF: 10.595MHz to 10.635MHz, 2nd: 455KHz 

Audio Output.... 3 watts into ext. speaker jack: 8 ohms 

Auxiliary Circuits.Switchable noise limiter, Variable squalch, PA, S/P-RF meter 

Transmitter 

Finaj Stage D.C. Power Input... 5 watts maximum 

Carrier Deviation...Exceeds FCC requirements 

—^ Harmonics Suppression.Exceeds FCC requirements —50dB or better. 

Antenna Matching.Nominal 50 ohms 

A GOOD RANGE OF C B ACCESSORIES IN STOCK. CURRENT ETI & EA KITS ALSO 

AVAILABLE. 


NOTE OUR NEW ADDRESS: 47-49 JERSEY STREET, HORNSBY. N.S.W. 2077 
MAIL ORDER: P.0. Box 301, HORNSBY. N.S.W. 2077 PHONE: 476-5911 
MON. — FRI. 9.00 to 5.30 SAT. 8.30 to NOON 























23ch AIMOR 

Mini-compact super CB trans¬ 
ceiver with delta-tuning, 
squelch, PA, ANL, S/RPO 
meter at a super-low price due 
to quantity buying. 







E.A. January issue 240V input, 
13.6V DC output at 1.5A. 
Complete kit to power your CB 
radio at home. 

Kit $16.50 □ 

New 2.5AMP 
model available 

For those larger SSB sets, etc. 

□ $21.50 



DE-LUXE 23 CH. AM. 

Our best AM rig — crystal phase — 
Locked Loop system employs only 3 
Xtals. Otters 0.002 per cent tolerance 
and stability. Features 58 semiconduc¬ 
tors, dual conversion receiver, 0.5uV 
at 10dB S/N, ANL and NB. PA. 
SQUELCH, large S/PWR meter. Rec. 
and Trans. Indicators, equals or ex¬ 
ceeds FCC regulations. 



ROYCE 
23 CH 

AM/FM/CB 

$179 



10 Section Isostat 
COMPARATOR 
SWITCH 

$6.50 or 2 for $12 □ 

Complete with rectangular 
knobs, this 10 section switch 
bank has interlocked switches, 
ea DPDT, only one “ON” at a 
time. Ideal tor comparing 
speakers etc. incl. PC board and 
connection diagram. 


COMPUTER 

KEYBOARDS 



Solid-state alpha-numeric 
symbolic keyboard with 
“Hall-Effect” switching 
to eliminate contact 
bounce, TTL or CMOS 
5 volt, compatible out¬ 
put, German made by 
Rafi electronics. $49.00^ 


240V MINI 
TRANSFORMERS 



As used in AC-DC cass. re¬ 
corders & radios. Output 
6V-0-6V at 100 mA size only 
37 x 37 x 32mm with mtg. 
centres at 45-54mm. $1.95 
ea. or 10 for $15 □ 


De-luxe model, AM/FM stereo radio combined with a CB 
transceiver for in-dash mtg. Includes squelch, ANL, 
S/RF0 meter, local/distant switch. “Gyro-Lock” circuit 
eliminates need for delta-tune, as receiver locks on 
centre channel of any signal. 


AUDIO AMPS & HI-FI 


10 watt 
STEREO 

AMPLIFIER 
LAST 
FEW 

Sounds great, many features — bass/treble 
controls, 5 pin din rec/play headphone soc¬ 
ket, loudness, rumble and scratch switches at 
a really low price. 240V power, all parts 
supplied — Aust. made. 

Wood base avail, for Garrard or BSR..$4 ea. 

Perspex cover with hinges to suit.$11 ea. 

Popular BSR C141 record changer...$29 ea. 



3W AMP & TUNER-AMP 


V 


□ 


$25 


VALUE 


I * 



LAST FEW 

Big sound with great features: vol, bass, treble 
controls, headphones & tape (5P din) sockets, 
slumber switch, LM 377 1C, complete incl. trans¬ 
former, etc. The tuner incorporates an AM broad¬ 
cast tuner. Both amps are Aust. made and ready- 
assembled. Suit extras as per 10W amp above. 
Matching speaker boxes with 2 way speakers PR 
$48 □ 

3W stereo amp boards 

Available with rotary or slider controls — dual 
LM380’s, 12-18V supply, VOL, BASS, TREBLE, ap¬ 
prox 200mV input. With rotary controls $7.00 With 
slider controls $8.00 240V Transformer, extra $4.50 


^ • Trading Hours — 12.00 — 6 pm Mon-Fri. 8.30 -1pm Sat. 

ClCwIfOAIf Mail Orders — P.O. Box 1005 Burwood North 2134. 

p os t & Pack — Add 15 per cent up to S25 order value. 10 per cent over. 
A A A M* M Minimum Order Value - $5.00 COD. s Send S2.00 pre-paid 

fin%n%ICr Prices & Availability — as at 20/4/77 

115-117 Parramatta Road, CONCORD, N.S.W. Telephone (02) 747 6472 


O 


DIGITAL CLOCK 


MAI 002 KIT 

$34.50 

complete □ 

o Large 4 digit W' display, 
o “Snooze”, “sleep" tim¬ 
ers. 

o Adjustable brightness, 
o Power failure indication, 
o Alarm & PM indicators, 
o Fast & slow set controls. 

TRANSFORMER $6 

Latest Innovative breakthrough, the National com¬ 
plete ready-built MA-1002 digital radio-alarm clock 
module. 

□ $12 

NEW CABINET AVAILABLE 

A stylish gold or silver anodised cabinet with genuine 
walnut sides is now available, complete with P.C.B. for 
switches, transformer mtg and alarm circuit. A 7 bank 
Isostat switch assembly and a relay drive circuit to 
switch 240V AC (suits radio or similar appliances to 
750W) are also available. (See kit above) 



CB ACCESSORIES 

Trade prices available on application on official letter heed. 
Plugs, Connectors and Cables. 


Pirt No. Description.Price 

PL-259 HF Co-Axial Plug $1 20 

PLA-1 Adaptor for PL-259 plug, for RG58/U cable 

PLA-2 Adaptor for PL-259 plug, for RG59/U cable 28 

PLA-3 Adaptor for PL-259 plug, for 75 ohm cable 31 

PLA-4 Adaptor for PL-259 plug, for 75 ohm cable 31 

S0-239 Panel Socket with flange suit PL-259 $1 25 

SO-239/A Panel Socket without flange suit PL-259 98 

PL-258 Cable joiner double female, suit PL-259 $1 25 

M-258 Cable joiner double male suit SO-239 $1 65 

M-358 Cable joiner. T” Connector 

(Double female and male) S3 90 

L-258 Lightning Filter and Arrestor 

(PL-259 plug to S0-239 socket) $4 75 

0-258 Dummy Load-with mdicatpr lamp for 

transmitter power of 5 watts. 50 ohms 
impedance PL-259 plug $3 00 

PC-258 1 metre Cable Assembly — RG 58/V cable 

with PL-259 plug each end — suit SWR and 
other test meters etc S4 30 

CB 4 pm microphone plug S 1 50 

Mic Cable-3 conductor single shield 

curly-cord. colour black Si 75 

Cable. 52 ohm low loss, black-per metre 45 

or per 100 metres S28 50 


MP-4 

CC-2 

RG-58/V 

Accessories 


Part No 

DM-95 


Description.■ •.. 

Omni-Directional Hand-held Dynamic 
Microphone — with 2M curly-cord 
Imp 500 ohms. Freq Resp 20Hz-l0KHz 

Sensitivity — 70dB. 

Extension Speaker 8 ohms 5 watts 
with mounting brackets and 0N-0FF 
Microphone Holding Clip — magnetic 
mounting to car dash etc 
Microphone Holding Clip — with 
2 self-tapping screws 
Hot-Line” Fitter-reduces ignition 
interference — comprises choke and 
capacitor insert in 12V pos lead 
In-Line SWR and Field Strength Meter 
Measures forward 4 reflected power 
by bridge method. SWR 1:1 to 1 3 
Imp 52 ohms. Accuracy 5/. indicates 
transmitter power output strength 
A-101 

Floor MountmgKit — clamps around centre 

hump on the floor, fully adjustable, suits 
most cars. 


K-815 

MH-40 

MH-25 

HL-1 


SWR-300 


CB A«teM 

CA-60 


CA-70 


CB-100 


CB-125 


CB-200 


AM/FM/CB Lock-Down-Centre-loaded 
with splitter cables and plugs one for CB. 
one for AM/FM 

Magnetic Mount Whip — Centre-loaded 
coil with 3m cable 4 PL-259 plug, 
heavy ceramic mounting, no installation 
required 

Roof or Boot Mount Whip — Centre- 
loaded coil, mount base for roof mount 
(hole) or boot mount (clamps to edge of 
boot lid) with cable 4 plug 
5tt Helical Whip Antennae-stagger 
wound, best performer. SWR down to 

1 .1:1 when tuned, with base. 

12tt lead 4 PL-259 plug to suit, extra 
Base Station Ground Plane-ring-rod 
radiator. 19ft long, high efficiency 
vertically polarized, omni-directional, 
aluminium construction in 4 sections, 
accepts PL-259 plug 


$6 35 
$13 50 
75 
75 

S3 10 

$19 00 

$6 95 

$32.00 


$15.75 


$19.95 


$22 00 
$3.00 


$67 00 


Write your Name, Address, P/Code here ^ and send your order to P.O. Box 1005, Burwood Nth. 2134. 


226270 

















































SOT 

/m® 


Stephen Wagstaff looks at the laws relating to the use of CB gear by 
unlicensed operators. 


UNFORTUNATELY CB RADIO has 
not yet been legalised in Australia. We 
know that anyday now the legislation 
for the introduction of a CB service 
should appear before the Federal 
Parliament. 

What happens in the meantime? 

The Wireless Telegraphy Act, 1905- 
1973, Section 6, sub section (1) (A) and 
(B), says "Except as Authorised by or 
under this Act, no person shall (a) 
establish, erect, maintain or use a 
station or appliance for the purpose of 
transmitting or receiving messages by 
means of wireless telegraphy or (b) 
transmit or receive messages by wireless 
telegraphy. 

"Penalty: one thousand dollars, or 


imprisonment for five years." (Sub 
section 1 amended by No 93, 1966, S3, 
and No 216. 1973). 

Currently there are increasing 
numbers of prosecutions under the 
above law with the offenders being 
fined various sums of money and having 
their equipment forfeited "for the use 
of the King". 

The reasons why these prosecutions 
are occuring on the brink of possible 
legislation leaves me puzzled. A large 
section of the community is openly 
breaking the above law and is doing so 
in a manner which leaves the offenders 
open to detection. The Radio Branch 
have informed me that they are not 
relaxing in the constant vigil of 


ESTABLISHED FOR THE 
PAST 35 YEARS FOR 
ALL YOUR ^ 
^ REQUIREMENTS ^ 

STILL ON TOP 

ELECTRONIC UNITS 

• DECADE COUNTING UNITS TO 
1 Hz • WIDE BAND AMPLIFIER 
FOR your counter 1 MV sensitivity, 
band width 1-250 MHz. 

DEVOTED EXCLUSIVELY TO 
THE MANUFACTURE OF 

PIEZO ELECTRIC 
CRYSTALS 

Contractors to Federal & State 
Government Departments. 


"All Types of Mountings" 

REPRESENTATIVES - 

NSW Hose & Equipment Co. 

Pty Ltd, 

11 Salisbury St., 

Botany, 2019 
Phone 666-8144 

S.A. Rogers Electronics 

P.O. Box 3, 

Modbury North, S.A. 
Phone: 42-6666 

QLD Fred Hoe & Sons Pty Ltd, 

246 Evans Road, 

Salisbury North, Brisbane, 
Phone: 47^311 

W.A. Communication Systems, 

32 Rudlock Road, 

Morley 6062 
Phone 76-2566 

TAS. Dilmond Instruments, 

P.O. Box 219, 

Bellerive, Hobart, Tas. 
Phone: 479-077. 

Send stamped addressed 
envelope for new catalogue or 
quote for your requirements. 

BRIGHT STAR CRYSTALS P/L. 

35 EILEEN ROAD, CLAYTON 
VICTORIA, 546-5076 
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detecting offenders and in taking them 
before a court of law. 

What makes the Radio Branch pick 
particular individuals for prosecution 
- what attracts their attention? A CBer 
may have been reported to the Radio 
Branch by another citizen who was 
having interference problems; he may 
have been reported in an official manner 
by an enemy or a person who doesn't 
like CB operators; he may have been 
using "bad" language on air and have 
been monitored by the Radio' Branch; 
or in the investigation of an other 
matter his CB operations have come to 
the notice of the law enforcement 
officers. 

On page 18 (paragraph 57) of the 
CB report released by the government 
it states that an average CBer runs a 
'slight' risk of being caught. 

The NSW Law 

Any member of the radio branch. 
Commonwealth Police or the NSW 
police is empowered to take action 
against a CBer. The NSW Police are 
empowered under Section 8A of the 
Commonwealth Crimes ACt. They do 
not have to issue a receipt for any 
equipment that they confiscate as it is 
recorded in the evidence book at the 
local police station. They are 
empowered to enter your vehicle with¬ 
out a warrant to seize your equipment. 

If necessary a police officer can 
arrest you without a warrant if the 
police find you in the act of committing 
an offence. If you resist a lawful arrest, 
the police can use necessary force to 
arrest you. You are advised not to offer 
any resistance, for if the arrest is lawful 
you render yourself liable to the offence 
of assaulting, resisting, or obstructing a 
constable in the execution of his duty. 

Police may enter your premises 
without a warrant to effect a lawful 
arrest but they cannot enter your 
premises without permission just to 
question you. They cannot search your 
premises without your permission unless 
they have a warrant. 

If the police enter your premises to 
effect an arrest they should not search 
the premises unless they have a search 
warrant. As a rule, if you consider your¬ 
self innocent of the charge do not make 
a statement until you have consulted a 
solicitor. 

However, you are required to tell the 
police your name, date of birth, and 
address. 

The Wireless Telegraphy Act 

According to the Wireless Telegraphy 
Act (Section 6, Sub Section 1A) you 
cannot establish, erect, maintain or use 
any appliance for the purpose of trans¬ 
mitting or receiving messages by means 


of wireless telegraphy. The words 
"establish", "erect", "maintain" and 
"use" are hard to define in legal terms. 

In the recent cast in Bankstown, 
(Police v Wagstaff, 18.2.77, File No 
297/77), the police were asked to define 
the word "maintain". They couldn't 
do so. The Police witness (a member of 
the Radio Branch) could not give a 
legal definition of the word "maintain". 
The onus was put on the magistrate to 
define "maintain". He used a dictionary 
to obtain his definition and the one 
he chose implied that maintenance is 
the same as possession. 

If you have been following the court 
cases, you will have noticed that various 
courts put different interpretations on 
the same law. With these differing 
opinions it is no wonder that the police 
and the government authorities will 
welcome a decision on CB in the near 
future. 

Should the law be reappraised 

On page 18, paragraph 55, of the CB 
report it says the law should be re¬ 
appraised. A situation exists in Australia 
where we have so many people openly 
breaking the law, on many occasions 
defying the authorities to catch them, 
so it is no wonder that the government 
would welcome new laws. It has now 
taken the first step (see page 17, para¬ 
graph 52, of the CB report) and has 
stated that the law is under review. It 
is up to the CBers to try and work 
together in the battle to legalise CB. 
This can be done by peaceful protests 
and demonstrations. Australians for 
many years have held such demonstra¬ 
tions to bring to the notice of the 
government situations which they think 
should be reappriased. Many have 
ci ippppHpH 

Until Australia gets a CB service, 
remember that if you use CB for hobby 
purposes you are breaking the law and 
you leave yourself open to harsh 
penalties. 

References 

(a) The Wireless Telegraphy Act 1905- 
1973. 

(b) “Your Rights" by John Bennett 
published by the Council for Civil 
Liberties. 

(c) Commonwealth Crimes Act. 

(d) Court papers Police v SG Wagstaff. 
18.2.77 file No. 297/77. 

(e) CB Report released early in 1977 
by the Australian Government. 

ANY OPINIONS EXPRESSED IN THIS 
ARTICLE ARE THE PERSONAL 
VIEWS OF THE WRITER AND ARE 
NOT NECESSARILY ENDORSED BY 
THE MAGAZINE. 


C.B. RADIO 

ALL THE BIG NAME RIGS 
AT THE RIGHT PRICES 

XTAL XCB-12 



$139.50. 


23 CHANNEL MOBILE WITH 
2 CHANNEL SCANNER 

Sensitivity: Less than 0.5uV for lOdB | 
(S+N), Selectivity: 6dB at 5kHz, 60dB 
at 20kHz, 60dB at 40kHz, Squelch 
Sensitivity: Threshold less than 0.5uV 
Tight 500uV 1mA, Signal to Noise Ratio: 
35dB min. Audio Output: More than 
3W/10% distortion. 

Other 23 Channel 5 Watt Units 
Available A.M. 

• Pace” CB143 23 Channel Mini Rig. P A. 
Squelch $69.95 • Shigma” SR76 23 Channel 
A^M. PA/ANL Meter. Squelch $79.95 • TASC AM 
23 Channel ANL S/G Meter. CB/PA. $109.00 

• Asahi” AS500 Delta-Tune AM/ANUPA. Meter., 
etc $89.00 • Beta 2000. As above. Features 23 
Channel. Mobile $95.00 • Cougar” 23B Top 
Quality AM version of Panther SSb. $159.00 

This month’s special “XTAL” $79 

23 CHANNEL MOBILE 
CITIZENS BAND 
TRANSCEIVER 



MODEL XCB-7 

• ‘XTAL” XSSB10. 12W P E P. Clarifier Con¬ 
trol etc $239.50 • Gemtronics2325 AM./SSB 
12W P E P $210 • 12 volt regulated power 
supply for above units $39.50 

SCOOP PURCHASE! 

ROYCE ELECTRONICS AM/FM/CB 
Car Radio Combination Unit. Gyro 
Lock CHannel AM. Mobil’ C.B. Trans- 
ceiver with AM/FM Multiplex Radio 
Combined In One In Dash Unit. 

$179.00. 



HAND HELD 
_ UNITS 

• Contact” CT10 2 Channel 1 
Watt with Call System. Metal 
Case $44.95 each. 

a Sideband” NC310 1 Watt 3 Channel. Ext. 
Power. Antenna Connections. $44.95 aach. 
a “Sanyo” TA395 5 Watt Hand Hald Saparata 
Speaker & Mika. $79.50 aach. a 12 Volt/Amp 
Regulated P/Supply for above units. $18.50 

MOBILE ANTENNAS 

a Gutter Mount Aerial Centre loaded $22 00 
a Boot Trunk Mount. Base Loaded112 Coax & 
PL259 $20 a 5’ Helical Fibreglass with Base, etc. 

LARGEST RANGE OF CB ACCESSORIES IN 
MELBOURNE SEND S.A.E. FOR DETAILS. 
POST PACK ON ALL CB UNITS $2.00 PER 
UNIT ANYWHERE IN AUSTRALIA 

BPiV CITV p*y. 
ELECTRDrUCS ltd. 

Shop 11, Station St., Frankston 3199 
Vic. 

Phone 783-9212 
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Emonfi 

elect rentes 


208, 661 Geor 9 e St., Sydney. Phone: 212-4815 — C.B.C. Bank Blda Havmarket 
REG. OFFICE: 21 Judge St., Randwick. Phone: 399-9061. **’’ ^ 


OUR RANGE OF DIG. CLOCK RADIOS 


EMONA E-2, ALL SOLID 
STATE AM/FM, 24 HOUR 
DIG. CLOCK RADIO — 
VERY POPULAR. 
Warranty: 90 days 


$49.95 (p&p Int. $4.00; NSW $2.50) 




Warranty: 90 days 

$45.95 (p&p Int. $4.00; NSW $2.50) 


CR-102, ALL SOLID 
STATE AM/FM 12/24 
HOUR DIG. CLOCK RADIO. 
SLIDING BRIGHTNESS, 
VOLUME & TONE 
CONTROLS, ETC 
EXCELLENT VALUE. 


Also available — the unique Emona E-4 stereo 
FM/AM 24 dig. clock radio. 

$79.95 (p&p Int. $4.50; NSW $3.50) 


OUR SCIENTIFIC CALCULATORS 

The famous ELCON’s: 

• SCIENTIFIC —STATISTIC 
(10 memory, recharge 
able battery & adaptor), 
SC6010 — $43.00 

• SCIENTIFIC SC44F (re¬ 
chargeable battery & 
adaptor) — $38.00 

• PANASONIC — SCIEN¬ 
TIFIC JE8401U — 

$25.00 adaptor optional 
$ 6.00 

Warranty: 12 months 

To above prices add 15 percent 
S.T. If applicable (P&P In¬ 
ter. $3.00, NSW $2.00). 



CS-6010 


AR-145 AM SHORT CHASSIS 
PUSH BUTTON CAR RADIO 

$38.00 (P. S P. Int. $3.50, NSW $2.30) 



C3-11 STEREO CAR CASSETTE 


mam* 



INTRODUCING! 

NEW 100W (AM) 250WPEP 

(SSB) 
10-80M 
LINEAR 

$16900 AMPLIFIER! 

(p&p Int. $4.50; NSW $3.50) 

HF-10-100L AMPLIFIER 

Frequency Range: 3.30 MHz 

Input Power: 10 W Nom., 5.20 W PEP range 

Output Power 100 W Nom.. Vi dB across band. 200-250W PEP output 
Input Impedance: 50 U nom. adjustable to match exciter range under 2:1 across band 
Output Impedance. 50 V. nom. up to 3:1 VSWR acceptable with little degradation 
Current Drain: 16 A nom, 20 A supply recommended at 13.6 VDC 
Power Supply: 13.6 VDC recommended for best results, 11-14 VDC acceptable positive 
or negative ground K 

Pre-amp: 18 dB nom gain across entire HF band, 15 dB typ at 50 MHz. 3-4 dB NF 
Size: 19.1 x 16.5 x 8.9 cm wt 1 Vi Kg 



EMONA DHM-95 SOLID 
STATE — (9 transistors) 


AM/FM 

POCKET 

RADIO 


ALSO: 80w, 144 - 148 MHZ, FM, SSB 

LINEAR AMPLIFIER 2M10 - 80L 


$12.50 
(P&P SI) 


With large speaker — excellent 
sound. Earphone and bat¬ 
tery included. 

Warranty 90 days. 


HAM-WORLD TIME 
CLOCK 

Battery operated. 

New design from 
Japan. 

$28.00 

(P. & P. Int. $3.50, NSW $2.50) 



ALSO AVAILABLE: 

• YAESU FRG-7 
GENERAL COVERAGE 
RECEIVER-WADLEY 
LOOP SYSTEM 

• YAESU FT-101E 
TRANSCEIVER 

• KENWOOD TS-520 
TRANSCEIVER 

KENWOOD TS-850 H.F. TRANSCEIVER 
KENWOOD TS-520 H.F. TRANSCEIVER 
KENWOOD TR-7400A 2M DIG. TRANSCEIVER 
• CHECK OUR STOCK ON OTHER YAESU AND 
KENWOOD AMATEUR RADIO EQUIPMENT 



ALL AMATEUR RADIO EQUIPMENT IS AVAILABLE ON 10 
PER CENT DEP. TO APPROVED BUYERS! 


$59.00 (P. $ P. Int. $4.50, NSW $3.50) 

Complete with round flush mount or conver¬ 
tible type speakers. Supply: 12V Neg 
ground. Excellent value! 


EMONA, MODEL 12, 
BATTERY ELIMINATOR 
GV, 

150mA 
$5.00 

(Incl. postage) 

CAR "RADIO LOCK IN 
AERIALS $4.50 (P. & P. $1.00) 



C P THE DELUXE 23 CHANNEL 
.D. 5 WATT SEIKI, HA-23C 

0.5uV for lOdb S/N 6dB bandwidth 
selectivity, 50db minimum spuri¬ 
ous rejection/Features local/Dist. 
switch, PA facility, Squelch etc. 

As low as $83.00! 

(P. & P. Int. $4.00 NSW $3.50) 

C.B. Aerials & accessories available. 



WRITE, PHONE OR CALL IN! 

MAIL ORDERS: Box 188, COOGEE, NSW, 2034 















































THE RAMSGATE 

ANTI-RIPOFFORIUM 


Resistors: 

All values to ’/4 & V2 watt. 3c 
each. 100 up 2.5c each. Power: 
5 watt. 0.1 to 10 preferred 
values. 45c each. 10 up 40c 
each. 

Capacitors: 

Ceramics: All preferred values 
from 1 pf to 0.033 uF. 10c 
each. 25 up 8c ea. 0.047 to 0.1 
uF. 17c ea. 25 up 15c ea. 0.47 
uFd 30c ea. 25 up 25c ea. 


ELECTROLYTICS: 


Value 
1 jUFd 

2.2 (JLF d 

3.3 /UFd 
4.7 UFd 
4.7 jUFd 
22 /UFd 
22 /UFd 
25 JUFd 
33 UFd 
33 UFd 
47 UFd 
47 /UFd 
47 UFd 

1 06 UFd 
1 00 UFd 
220 /UFd 
220 /UFd 
220 /UFd 
470 UFd 
470 /UFd 


Voltage 
6.3 Axial 
25 p.c.b. 
25 p.c.b. 

1 0 p.c.b. 
25 p.c.b. 

1 0 p.c.b. 
50 p.c.b. 

1 6 p.c.b. 
6.3 p.c.b. 
1 6 p.c.b. 

1 0 p.c.b. 
25 p.c.b. 
50 p.c.b. 

1 0 p.c.b. 
25 p.c.b. 
6.3 Axial 
1 6 p.c.b. 
35 p.c.b. 
6.3 Axial 
25 p.c.b. 


1 000 UFd 1 0 Axial 
1 000 /UFd 1 6 p.c.b. 

1 000 UFd 25 p.c.b. 

1 000 /UFd 35 p.c.b. 

1 000 /UFd 50 p.c.b. 
2200 UFd 50 upright 
3300 UFd 50 upright 
3300 jUFd 75 upright 


1 off 

25 up 

15c 

1 3c 

1 Oc 

8c 

1 Oc 

8c 

1 Oc 

8c 

1 Oc 

8c 

1 Oc 

8c 

17c 

15c 

1 Oc 

8c 

1 1c 

9c 

1 2c 

1 Oc 

14c 

1 2c 

1 6c 

14c 

17c 

15c 

16c 

1 3c 

1 8c 

15c 

20c 

1 7c 

20c 

1 7c 

26c 

22c 

25c 

22c 

25c 

22c 


1 0 up 

38c 

35c 

4 0c 

36c 

52c 

47c 

5 2c 

47c 

89c 

8 0c 

1.80 

$1.60 


$2.05 

$2.70 


$1.75* 

$2.40 


SEMI-CONDUCTORS: 


T.T.L. 

Digital 

7400 

7402 

7404 

7408 

7410 

7420 

7430 

7447 

745 1 

7454 

7474 

7490 

7492 

74107 


1 Off 


1 0 up 


4 0c 
4 0c 
40c 
40c 
40c 
40c 
40c 
$1.50 
4 0c 
40c 
90c 
8 0c 
8 0c 

__ $ 1.00 

ULM 3000S (Hall effect switch) 
$6.00 $5.50 


35c 
35c 
35c 
35c 
35c 
35c 
35c 
$1.40 
35c 
35c 
85c 
75c 
75c 
9 0c 


C/MOS 


1 off 

10 up 

4000 

40 

35 

4001 

40 

35 

4002 

40 

35 

4006 

2-50 

2-25 

4007 

40 

35 

4008 

2-75 

2-50 

4009 

80 

70 

4011 

45 

40 

4012 

40 

35. 

4013 

1-00 

90 

4014 

2-25 

2-05 

4016 

85 

75 

4017 

2-25 

2-05 

4018 

2-50 

2-25 

4021 

2-30 

2-10 

4022A 

1-90 

1-70 

4023A 

45 

40 

4024 

1-35 

1-20 

4027A 

1-00 

90 

4028A 

1-90 

1-70 

4030A 

80 

70 

LINEAR 


1 off 

10 up 

60 

LM301 

70 

LM304 

1-30 

1-20 

LM305 

1-20 

1-10 

LM307 

70 

60 

LM308 

2-30 

2-10 

LM309K 

2-80 

2-60 

LM319 

2-80 

2-60 

LM324 

3-20 

3-00 

LM339 

3-20 

3-00 

LM377 

2-80 

2-50 

LM380 

1-50 

1-35 

LM382 

2-45 

2-30 

LM3900 

1-50 

1-25 

LM555 

85 

75 

LM566 

4-50 

4-30 

LM709 

45 

40 

LM723 

1-00 

90 

LM741 

45 

40 

8038 

6-95 

6-50 

LM1458 

1-50 

1-30 




AT 

AMAZING 

PRICES 


EXPO SSB 

MADE BY PACE 
INTERNATIONAL 
ASTOUNDING VALUE 
AT ONLY S239.00 

($2.50 P. & P.) 

AIMOR 23CH AM 

WITH BASE LOADED 
ANTENNA 
ONLY S98.00 
INCREDIBLE! 

($2.50 P. & P.) 


AND S.W.R. meters $28.50, Helical antennas, 
complete with cable, plug & base $28.50 AND 

CALCULATORS 

FAMOUS NOVUS Brand at 
prices you can count on. 

MODEL 750. Handy pocket 
size ONLY $8.30 
MODEL 832. With per cent key 
$12.45 




PLEASE INCLUDE STAMPED ADDRESSED 
ENVELOPE 

OR RUSH REMITTANCE FOR OUR 
RAPID MAIL ORDER SERVICE 

(Min. mail order $5.00, some items limited stock) 

(add $1 P&P for items not otherwise marked) 

P.O. Box 38, Ramsgate, 2217 

AER© ELECTRONICS 
Shop 13, 191 Ramsgate Road, Ramsgate. 
Phone (02) 529-7438 

(Cnr Alfred St. Behind Commonwealth Bank) 

IIIOOTV9PI 8 30 — 5 30 Mon-Fri. 

8.30 — 8.00 Thurs. 
welcome here 8.30 — 12.30 Sat. 


THE 4510 

RPN Logic. For fast and accurate 
handling of sequence calculations. 
You work with only two numbers at 
a time; solve problems naturally. 

3-Level Stack: Saves intermediate 
answers for further operations in 
chain calculations. 

All Arithmetic Functions. 
Trignometric Functions: sine, 
cosine, tangent, and the inverse 
trig functions. 

Logarithmic Functions: Log, Ln, 
ex. 

Radian to Degree Conversions. 
Other Functions: Automatic square 
and square root, Pi entry key, yx, 
l/x, change-sign key, register ex¬ 
change key. 

LED. displays 8 significant digits: 
full-floating decimal system. 
Roll-Down Clear: clears one regis¬ 
ter at a time, last entry first. 
Separate: Addressable, Accumulat¬ 
ing Memory: with M Vi. M-, 
MVsxl. 

Low Battery Indicator. 

Operates on standard 9-volt trans¬ 
istor battery. (Optional AC Adapter 
available). 

Operations Handbook. 

ONLY $26.80 


MODEL 4520 

Full scientific and mathemati¬ 
cal functions, with NI-CAD re¬ 
chargeable battery & charger 
included 

ONLY $56.20 


WHOLESALE 

ENQUIRIES 

WELCOME. 



ALFRED ST. 


J3 

O 

> 

O 


THE GRAND PPE. 


MARINE BAND CRYSTALS 
available shortly $4.50 A PAIR. 

STUDENTS: 

On presentation of your registration card or 
your enrolment slip we will offer you a dis¬ 
count. 

























ELECTRONICS TECHNICIAN 

A leading National Company require techni¬ 
cians in all States for servicing and repairs on 
micro-processor based amusement equipment. 
Academic qualifications not essential but 
applicants must have enthusiasm for their work 
and knowledge of digital circuits. 

Applications should bo In writing to Head 
Office and addressed to: 

Mr. H. Kneafsey, 

Leisure and Allied Industries, 

34 Palmerston Street, 

Perth — W.A. 6000. 



ADVERTISERS INDEX 


Aegis. 6 

Aero Electronics.29 

Andrews Communication.6 

Automation Statham. 5 

Bail.4 

Bay City. ZZ'ZZ.27 

Bright Star.26 

Citizenband.5 

Dick Smith... 

Dick Woods.”’.23 

Dynetics.10 

Electronic Agencies.25 

Emona.28 

Haco...”..OBC 

I.F.T.A. 6 

E.F. Johnson.5 


Lafayette. 13 

Leisure and Allied. q n 

Mobile One...... 8 

Nationwide. p 

kitr* ° 


NIC 
Paramount 
Peter Shalley 


14 
..24 

_I .. ICQ 

Radio Despatch. o n 

Selectroparts...^. iq 

13 
12 


Southern R.C. Products 
Strato 


C.H.S. Taylor...i™. 2 

Techtronix. . 14 

Xenon. . 



DESPATCH 


mm 


869 GEORGE STREET 
SYDNEY 


Cnr. George & Harris Sts., 
Railway Square 
Ph. 211-0816, 211-0191 

OPEN MON. TO FRI. 

8.15am to 5.30pm 
SAT. 8.00am to 11.45am 



1 to 9 

10 to 

IN4732 4.7V Zener 

30c 

25c 

BA222 Silicon Diode 

10 c 

7c 

TT800, TT801 Trans¬ 



istor 

65c 

50c 


Semi-conductor data books covering 
all types. 

Plain and stripped Vero board, also 
cutting tools. 

Radio, elect, pliers — long, slim, 
tapered, etc. 

Wire strippers,^utters^ wide range. 
Co-ax in 75 It, 54 ll, mic. types. 
Hookup wire, winding wire, 3 core 
flex. 

Electrical House wiring, 1/044 & 
1/064. 

Kynarwire for I.C. wirewrap use — 
assorted colours. 

P.C. boards. 


OPEN SATURDAY MORNINGS 
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FOR THE SERIOUS SWL! 


If! 


SWls 


the COMMUNICATIONS SPECIALISTS! 

expertise and well equipped workshops. A wide range of spare parts is available and 

all new gear carries a 90 day warranty. _ 

^ ^ | JSM il HAM AND NOVICE USE 

ANTENNAS 

BASE LOADED WHIP 


BARLOW WADLEY 

The famous portable Barlow Wadley Communications 
Receiver with crystal controlled reception of am/lsb/usb/ 


Standard model 
With FM 


$319 

$339 


I ANTENNAS 

I Listener 1 "V" type covers 3 30MHz with special trap for 
I DX reception $22 

■ Listener 3 long range wire dipole antenna 3 30MHz com 
Iplet* with balun, feed wax. VHF plug, insulators. Ideal 
I for the serious SWL S49 

I SWL ANTENNA COUPLER 

■ For matching receiver to the antenna line, this quality 

■ product handles signals from 2 30MHz with an output 
[ impedance from 50 to 600 ohms. 

■ receiver BOOSTER 

■ This preselector improves the selectivity and sensitivity of 

■ your short wave communications receiver. It covers four 

■ bands from 2 30MHz with a gain of 15dB! $35 +P&P 


HAM GEAR 


<x> 


$269 


ICOM 


SYNTHESISED! 

NO CRYSTALS 
IC22S 

The new IC22S transceiver is a PLL synthesised 
rig with programmable ROM for any frequency 
multiple of 25 KHz from 144 to 148 MHz. 

Simplex, duplex or reverse achieved by a flick 
of a switch on the front panel. This fabulous 
new rig features ceramic discriminator, IDC, 
electronic Tx/Rx relay, full swr protection and 
VICOM 90 day warranty. Circuitary includes 
34 transistors. 7 FETs, 13 ICs and up to 128 
diodes. Receiver sensitivity better than 0.4 uV 
fcr 20 dB quieting. Your new IC22S comes 
complete with mic, mobile mounting bracket, 
plugs, cables, spare diodes for programmable 
matrix and English Instruction Manual. 

IC215 HANDY FM PORTABLE 

This is ICOM’s first FM portable, and it puts 
good times on the go. Change vehicles, walk 
through the park, climb a hill, the ICOM 
quality FM communications go right along 
with you. Long lasting internal batteries make 
portable FM really protable, while accessible 
features make conversion to external power 
fast and easy I 

* Fully collapsible antenna 

* 15 channels (12 on dial + 3 p.iority) 

* Dual power 3 watts/40 mW . 

* Lighted dial and meter 

* Crystals same as IC22 series 
Your new IC215 comes complete with 3 
popular channels, mic, shoulder strap, 
connectors, batteries, English Manual and 
VICOM 90 day warranty. 

QUALITY HANDY PORTABLES 

IIC202 $219 IC502 $219 

The famous IC202 handy portable runs 3 
watts pep with VXO control 144 146 MHz. 

Features noise blanker, RIT, lighted dial and 
meter, telescopic antenna and of course that 
ICOM quality! Comes complete with mic, 
carrystrap, dry cells, English manual and 
90 day warranty. 

Six metres SSB using the IC502 can be great 
fun! This handy portable runs 3 watts pep 
ssb 52-53 MHz. Featuring VFO control, suitch 
cable noise blanker, RIT and provision for 
external power and speaker, 9 lonQ-lifa C 
batteries, English manual and 90 day warranty. 

A licence is required for all transmitting equipment. 


I Model Ml quality base loaded mobile whip, 40.5 inches! 
| Jong, 50 ohm impedance, vswr less than 1.5. Includes roof I 
mount and optional boot lid mount, spring and coax with | 
I PL259 plug. $27 + P8.P 
Model G2 as above with gutter clamp $29.90 + P&P 

| HELICAL WHIP 

Model HW11S6 6ft helical whip, covered in toughl 
plastic, this top loaded (helical) is designed to give a 
perfect 52 ohm match. $22 + P8«P 
— spring base $13 
| — roof base $17.50 

MARINE WHIP , 

Model HW-11-6M requires no ground plane and can be 
operated on fibreglass, wood surface or on mast. Comes 
complete with matcher, coax, PL259 plug. S6 

| HUSTLER CENTRE LOADED WHIP 

Ideal mobile whip, mounts on bumper bar. 

Whip $19 

Mast $26 

Bumper Mount $19 

Spring $11.50 

HALF WAVE GROUND PLANE 
Model VI vertical ground plane (half 
wave) gain 3.75dB, overall length 5.5rn, 
mounting on mast tubing up to V/ 2 " 
diameter. $49 + P&P 

TRUCK ANTENNA 

Twin 50.4" 50 ohm mirror mounted 
truck antenna. Complete with coax and 
PL259 plug. $42. + P&P 


m ft V 

BUILT-IN SWR BRIDGE! 

$159 COUGAR 

COUGAR 23 B AM DELUX TRANSCEIVER 

Delux mobile 23 channel (synthesised) for the quality conscious Novice The Cougar I 
features bu.lt in swr meter, no.se blanker, delta tune, rf gam control, m.c flam I 
control, bu.lt m modulat.on meter, separate PA switch. C.rcu.tary consists of 1 1C I 
20 transistors. 18 diodes RECEIVER dual conversion, sensitivity O S uV for 10 dB I 
S+N/N. selectivity 6 dB bandwidth 5kHZ. PA audio power 5 watts TRANSMITTEH 
5w input, spurious harmonic suppression better than 55 dB «£• 

Comes complete with m.c. mobile bracket, dc cable and manual w * 


•pOPU^^/C2^WR/PWR METER 

The popular VC2 covers 3-150 MHz with power measure^ 
ment 12/120 watts. Will handle up to lOOOw. 50 ohms 
impedance, twin meters. Thts quality tru line 
is .deal for the shack or for permanent mob.le installation. 
$36 + P&P -“““* 1 


1 „. 


SWR/PWR] 
METER 

TVI FILTER 

$20 


CB/CAR RADIO ANTENNA 
Motorised fully automatic $55 

Lock Down Type $29 

27MHz ground plane, superb quality, wound on strong I 
fibreglass rod with teflon protection. $79 

'A wave high efficiency ground plane, solid 108 inch heat I 
treated radials and radiator. Rad.als droop for 50 ohm I 
match. Complete with S0239 socket. I 


Superb quality low pass filter (32MHz cut-off) ,or I' 30 * 
mitters 1.8 thru 30MHz. Insertion loss under 0.5dB 
input/ output impedance 50 ohms. Complete with SUZJ9 
sockets. Will handle 200w pep (max) $20 + P&P $2 
1 Kw pep model (0.3dBmsernorMoss)__ j $34^J^&f^^ 


27MHz TEST SET 


$55 


J FIELD STRENGTH METER ■ 

Covers a frequency range 2 200MHz. this handy little 
meter enables each checking of antenna radiation. 

$8 + P&P $1 


[PROFESSIONAL SWR/PWR METER | 

The new Oskerblock SWR 200B Deluxe is a pro*e»|onal 
swr bridge using the thru-line principle, covers 3 200MHz, 
52/75 ohms. Each unit is individually calibrated. Four 
I power ranges, 2/20/200/2000 watts. $79j>^P&P | 


Model FS 117 has built-in wattmeter and 5 watt dummy 
load, measures swr, modulation, field strength, crystal 
ac^v^ 


A IGA ROTATOR SPECIFICATIONS SUMMARY 


COAXIAL SWITCH 


$22 


■ CS201 quality 2 positionlfcoax switch. Will handle up to 
|2.5Kw pep. 50 ohms impedance with insertion loss better I 

■ than 0.2dB! VSWR better than 1.2 up to 1GHz. Position 
[not selected is automatigallY fliouud£c^. 


MODEL NO 
Rotating Torque 
Braking Torque 
Maximum Vertical Load 
Control Accuracy 
Drive Type 
Power Requirements 
Operation Temperature 
Forward/Reverse Delay 
Maximum Continued OP 
Mast Clamp 
Cable Requirement 
Net Weight 
Shipping Weight 


ART 8000 

2,500kg/cm 
10 , 000 kg/cm 
2.500kg 
± 5’ 

Gear 

(May be modified 
— 40*~ +80*C 
3 seconds 
20 minutes 
48 * ~ 78 * 

9 conductor 
26 kg 
27.5kg 


ART 3000A 
850 kg/cm 
1,700 kg/cm 
250kg 
± 5* 

Gear 

upon request ) 
-40*- +8013 
3 seconds 
3 minutes 
34*-55* 

8 conductor 

5.7kg 

6.5kg 


I PLUGS 8i SOCKETS FOR THE COMMUNICATOR 

I 4 pin mic plugs and sockets (ea) 

I IVi' coax jumper leads with PL259's 
I 3' coax jumper leads with PL259's 
PL259 plugs 
I S0239 chassis sockets 
I S0239/RCA adapter 
**T" connector 
I Lightning arrestor 


$2.30 I 
$2.30 I 
$2.50 I 
$1.30 I 
$1.30 I 

$2.20 I 

$2.50 I 
$3.50 I 


ART-3000 


ROTATOR 


JUMPER LEADS 

Handy 3ft jumper lead 

| RG58 coax with fitted 
PL259's $2.50 

18" version $2.30 


ART3000C Heavy Duty 
ART8000 Super Duty 


$189 

$450 




Head Office & mail orders . . . 

139 Auburn Rd. Auburn, Vic. 3123 Ph: (03) 82-5398 


requires that a licence must be held lor all transmitting equipment. 



















MONITOR 


National 


Panasonic CR-B2700 


In-dash 23 Channel CB 
with AM/FM Stereo Radio 

23 Channel Selector 

With illuminated channel indicator. 

Signal/RF Meter 

Indicates relative output power 

when transmitting and strength of 

incoming signal. 

Variable Squelch Control 
Reduces noise level when not 
receiving. 

Delta Tune 

Corrects incoming signal if slightly 
off frequency. 

Stand-by Monitor 
Allows you to receive CB calls 
when listening to normal AM or FM 
stereo broadcasts. 

Automatic Noise Limiter (ANL) 
Detachable Microphone 

AM/FM Stereo Radio 

Comes with manual tuning, 

AM/FM slide bar, stereo indicator 
light. 


Sensitive FM Tuning 
Results from combination of 
integrated circuits and a ceramic 
filter plus convenient DX/Local 
switch. 

Easy Installation 
Comes with adjustable control 
shafts and necessary hardware for 
in-dash installation. Also includes 
under-dash mounting bracket. CB 
antenna connector lead is easily 
accessible. 

CB Transmitter/Receiver 
Sensitivity: Less than -6dB for S/N 
10dB 

Selectivity. 5kHz Min. at 6dB down 
RB Output Power: 4.0 Watts max. 


STEREO 


NATIONAL PANASONIC RJ-3200 CB 
TRANSCEIVER 

This unit transmits and receives on all 23 CB channels 
and can also be used as a public address speaker system 
(3 Watts) merely by flicking the CB/PA selector switch 
Other features include a built-in speaker; detachable 
microphone; noise blanker/ANL and delta tuning 
switches; large calibrated signal/RF power meter; on-air 
and modulation indicators. 

Transmitter specifications are similar to the CR-B2700 
shown above. 

Both the above units meet the new F.C.C. 
specifications as of the 1st January, 1977. 

An amateur or novice license must be held to operate these 
units legally in Australia. 


National 

Panasonic 


WARRANTY 
AND SERVICE 
BYHACO 


^ rther ' n * ormat i° n on National and Panasonic CB units write to 
HACO Distributing Agencies Pty. Ltd-- 


P.O. Box 49, Kensington, N.S.W. 2033. 


HA923 


mzm 












Project 31G 


nmnsisioR assisted 
iGiunon 


A reliable type of electronic ignition which uses either the existing points in the 
distributor or home-made light-beam points. 


THE MOST POPULAR project for use 
in a car must be some type of electronic 
ignition. The Kettering system (the one 
used on most cars) is as old as the car it¬ 
self and has not changed much over the 
years. It still works by a set of points 
which close, to allow the current to 
build up in the spark coil, and then 
open so that the energy in the magnetic 
field of the coil is used to generate the 
high voltage needed to fire the plugs. 

The system has problems at high speed 
in that the current does not have time 
to rise to a high enough level before the 
points open — resulting in the output 
voltage falling as the speed increases. At 
low speed (when starting) the points 
open too slowly and some energy is lost 
in arcing across the contacts. The use of 
a ballast resistor (usually about 1-1.5 
ohm) and a lower inductance coil helps 
the high speed performance and 
shorting the ballast resistor while 
starting helps. 

While this system has performance 
limitations it is reliable. The points need 
to be cleaned every 10,000 km or so but 
the system is unlikely to suddenly fail 
without warning. 

Electronic Ignition 

Electronic ignition has been around for 
about 15 years, but until recently no 
major car manufacturer has used it in 
production. This is due not only to the 
additional cost but mainly to the 
reliability problems (how many NRMA 
men carry spare transistors?). 

The first electronic ignition system 
simply used a transistor to switch the 
main current — giving longer points life. 
Unfortunately in those days a high volt¬ 
age transistor could handle a maximum 



of about 150 V and special transformers 
(ignition coils) had to be wound and a 
large ballast resistor was needed. These 
normally consumed about 10 or 15 A 
from the battery. 

Soon afterwards dwell extenders 
made a brief appearance and these used 
an SCR to close the points about 1 ms 
after they opened, giving a longer time 
for the current to build up. This helped 
the high speed performance but did not 
help starting or points life. 


The main system, which has been 
around for many years is CD I , where 
the required energy is stored in a capa¬ 
citor and when required it is dumped 
into the spark coil which is used only as 
a transformer (not for energy storage). 
This system is economical on power, is 
good at both high and low speed and 
has been most popular with the 
hobbyist. 

Text continues on page 54 


ELECTRONICS TODAY INTERNATIONAL — MAY 1977 


51 








+12V 

VIA IGNITION 
SWITCH 
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Project 316 



Today many of the major car manu¬ 
facturers are offering electronic ignition 
either as standard or as an option. These 
however are not (generally) CDI but 
types similar to the earlier transistor 
switch type (using modern high voltage 
transistors). Some systems also elim¬ 
inate the points — using either an opti¬ 
cal or magnetic pickup instead. 

The system described here is a tran¬ 
sistor switch type but with dwell ex¬ 
tension built in. The unique circuit can 
provide a spark rate beyond that needed 
by most motors and will give a good 
spark at speeds which some CDI systems 
will stop. It is simple to install and we 
have provided a change-over plug (just 
in case you have problems). If required 
the points can be replaced by a light 
beam and optical pick-up (if you have 
the mechanical facilities to build them). 

Design Features 

When we decided to design a transistor 
assisted ignition we realised that no 
matter how it was designed there was a 
minimum cost. 

The output transistor and the case 
are the major expenses and both are 
necessary. We therefore decided to see 
what other facilities we could add to 
make the project more worthwhile with¬ 
out making it much more expensive. 

Adding dwell extension improves 
high speed performance but with the 
standard design method the voltage still 
falls somewhat at high speeds. After ex¬ 
amining the primary waveform it was 
realised that when the points open that 
a lot of energy is wasted in ringing and 
that the spark only occurs in the first 
positive transient. It was therefore de¬ 


cided to try turning the transistor on 
after only this first transient. This im¬ 
mediately gave a more stable spark of 
higher energy and allowed very high 
speeds (over 1500 sparks per sec.) The 
primary current remains much more 
constant as the coil does not completely 
discharge each cycle. 

light beam points 

The description given here is intended 
only as a guide — there is a large amount 
of mechanical work involved and there 
are a large number of different distri¬ 
butors around, so precise details cannot 
be given. We recommend that unless 
you are experienced in both mechanical 
work and electronics you use the existing 
points. 

When using light beam points a disc 
is fitted over the cam (after removing 
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OUTPUT SPARK-RATE/SEC 

Graph showing relationship between average 
coil current and spark rate for the different 
systems. 


the existing points) and a photo tran¬ 
sistor and an LED are mounted on op¬ 
posite sides of this disc. Slots are cut in 
the disc allowing the beam from the 
LED to either strike the transistor or to 
be masked by the disc. Both LED and 
transistor must be shielded to allow 
only a fine beam to pass between them. 
The width of the slot in the disc is not 
important but the edge which breaks 
the beam MUST be accurately 
positioned. 

Before removing any part of the exis¬ 
ting distributor slowly turn the motor 
until the points just open. Now mark on 
the side of the distributor the exact 
position of the rotor button. This is 
needed to ensure that when fitting the 
light beam points that the beam is just 
broken at the same point. 



° ObODDODO ^ 0 


Fig. 3. Printed circuit board. Full size 65 x 
55 mm. 


+12V 



IGNITION o 
SWITCH 


START 


+12V 




distributor 



L 

IGNITION ( 

„ START 

XL 


BALLAST 

RESISTOR 
(MAY BE A 

RESISTIVE LEAD) 

SWITCH 









DISTRIBUTOR 


BALLAST 
RESISTOR 
(MAY BE A 
RESISTIVE LEAD) 



EARTH 


EXISTING SYSTEM 

Fig. 4. Diagram showing how to connect the unit to the car. 


NEW SYSTEM 
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Fig. 6. Disc and LED-transistor holder shown mounted in a typical 
distributor. 


PLAN VIEW 
OF DISC 
6 CYLINDER 


ROTOR BUTTON 


FIT LED 
IN HERE 


< AIV 


DISC 


DIST. BASE 


TRANSISTOR 
LED HOLDER 


FIT 'SIDE ACTIVE' 
PHOTOTRANSISTOR 
IN HERE 


R2 

2k2 


LED 


ZD1 

6.2 V 
300mW 

= C1 

R6 1 

Ik 1 

- 100k 

R7 01 

470k 

, -A A A A- 

; 

IC1 

4050 (CMOS) 


Q1 

BC548 


Q2 

PN3643 


Q3 

2N3055 ^ 


Q4 

BDY96, BDY97 


D1-D7 1N4004 


D8 

IN5404 


C4 IS THE SAME AS 


USED IN DISTRIBUTER. 


TO PIN 1 
’ IC1 


-0 —ii- 

ICI/1 03 
,C1/1 lOn 


R8 

. 100k 


, C2 
1 InO 


Fig. 5. Changes needed to the circuit to use light beam points. 



HOBBY-WRAP 

Model BW-630 


WIRE WRAPPING TOOL 

For AWG 30, .025" (0,63mm) sq. post, 
"MODIFIED” wrap, positive indexing, 
anti-overwrapping device 


AMPEC ENGINEERING CO. M . 

42 The Strand, Croydon, NSW. 2132. Ph. (02) 747-2731. 
Available From: RADIO DESPATCH SERVICE 
869 George St., Sydney. NSW. Ph. (02) 211-0191. 

• Melb. 602-1885 • Adel. 223-6261 • Bns. 391-5136. 
Perth (092) 871026 


Battery | i 

wire L L 
wrapping 

$A9 95 

. ib.itter.es 

( )l\l I —wwm not included' 

COMPLETE WITH BIT 
AND SLEEVE 
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ThorensTianscription turntables: § 

the professionals choice. § 


These are the turntables which other manufacturers 
use to evaluate the standard of their own product. Sold and 
serviced nationally by Rank Australia. 

Here are 2 top selling models from our wide range. 



TD126 MKII. Electronically controlled top-of-range 
model for sophisticated home music systems or 
semi-professional use. Drive motor supplied by 
electronic two-phase generator for even high speed 
consistency and better rumble figures. 



TD145 MKII. 1 step belt drive with 16 pole two 
phase synchronous motor. Special Isotrack tone arm is 
dynamically balanced to prevent external shocks and 
acoustic feedback. Auto-stop feature. 

Excellent performance for a modest price. 


THOR£N5 

Watts: The record care people. 
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Watts Dust Bug. Automatically 
removes static charges and dust 
as record plays. Fits all turntables 
Easy to connect. 

Watts Disc Preener. Keeps 
new records like new. Ideal for 
recordings which have had no 
previous static treatment. 
Essential where playing weights 
are less than 3 grams. 

Watts 'Manual Parastat'. 

Dual purpose record cleaner. 
Treat older records with the 
manual Parastat when using 
a new lighter weight pick-up. 
You'll notice the difference 
where playing weights are less 
than 1 Y 2 grams. Afso keeps 
new records like new. 


Watts Disc Preener. 


Watts Dust Bug. 


Distributed Nationally 
By Rank Australia 


We Keep Performing 

RANK 
AUSTRALIA 
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Motorola announces 
the high-current 
low cost 35 A bridge 

We don’t think anybody will admit coming 
even close to the MDA 3500 s high-current, 
low-cost 35 amp capability. 

Like giving 10 extra amps current handling 
at the 25 amp price. Plus 100 extra amps 
surge-protection at the 25 amp price, and 
super-efficient, 70 watt power dissipation at the 
25 amp price. 

Check these features:—400 ampere surge 
capability, electrically isolated base, fast 
recovery availability on request, cost effective 
in low current applications — and you 11 have 
to admit our point — superior performance at 
equal cost. H _ 

low current bridges _ 
for high volume production! 

MOTOROLA single ended 

MDA lOOA & 200 
series of course 

This super little bridge has outstanding performance and was 
designed to compete with a configuration of four 1N4001 series. 

Ideal for applications in TV’s, stereos, hair dryers, shavers, radios, 
battery chargers, etc. The big advantages are its low cost, single 
ended package for ease of PC board mounting and high volume 
production capability. 




CEMA 


CEMH DISTRIBUTORS PTY. LTD. 

SYDNEY' MELBOURNE: 

21 Chandos Street, 208 Whitehorse Road, 

Crows Nest N.S. W. 2065 Blackburn, Victoria 
Tele: 439-4655 3130. Tele. 877-5311 

5677 CANBERRA Custom Scientific - 82-3581 ADELAIDE; Protronics Ply. Ltd. - 51-4713. 





Project 481 - 

12 VOLT 100 UiRTT 

AUDIO OmPIIHER 


This m° nth we look only at the power supply. This unit is capable of driving two 
50 W or one 100 WETI 480 module. y 


WE HAVE HAD requests from pop 
groups and car owners for a high 
powered amplifier which can operate 
from a 12 volt battery. Next month we 
will be describing a complete guitar-type 
amplifier which can be powered by 
either 12 V dc or 240 V ac. This month 
we will describe the 12 V converter 
which supplies ± 40 V. This is required 
by the ETI 480 amplifier module. This 
converter can handle either a single 100 
watt or two 50 watt modules. 

We have kept the converter's os¬ 
cillator frequency above the audio band, 
and providing the unit is shielded (to 
prevent RF noise) there is no noise or 
interference from the converter. 

When operating any amplifier off a 
battery supply, it must be remembered 
that the power consumption can be 
high. For 100 watts sinewave, the ampli¬ 
fier needs 150 watts input (assuming 
66% efficiency) and with a converter 
efficiency of 80%. This gives an input 
oower of about 180 watts. That's 15 A 
from a 12 V supply. With music wave¬ 
forms this does, however, drop to 8-10 
A but even this can quickly flatten a 
normal car battery. 

Design Features 

With an inverter of this power there are 
a number of problems to be solved at 
the design stage. The simplest type of 
inverter is the self-oscillating feedback 
type which also has the advantage that 
it is short-circuit proof. However, it 
usually operates at about 2 kHz and the 
noise generated can be annoying for 
audio use. This type can be made to 
oscillate at over 20 kHz but high speed 
transistors must be used (which are ex¬ 
pensive). 
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We looked at the special ICs designed 
for use in switching-mode power sup¬ 
plies (a similar application) as voltage 
regulation. However, if normal tran¬ 
sistors (2N3055) are to be used a com¬ 
plex control circuit is required to en¬ 
sure the transistors turn off quickly 
enough to prevent overheating. The 
main requirement in turing the tran¬ 
sistor off is that the base must be re¬ 
verse biased. To do this up to one amp 
must be taken out of the base (only for 
about 2 /js) to reduce the storage time 
of the transistor. If this is done the 
3055 will turn off in about 2 /is (where 
simply removing base current means a 
5/is turn off time). 

The design finally settled on is a dual 
transformer type. This uses a low-power 
self-oscillating inverter driving the main 
inverter, using 3055s in parallel to 
handle the current. As high-speed low- 
power transistors are available (BD139) 
there was no problem in obtaining 20- 
25 kHz operation. 

The other problem of operating at 
over 20 kHz occurs when you rectify 
the output. Normal rectifier diodes 
conduct for about 5 /jls after being 
reverse-biased — this causes high power 
dissipation. We tried 1N4004 diodes at 
1 A and they lasted about 30 seconds! 
High-speed diodes are available but they 
are generally expensive and/or on long 
delivery. 

We finally settled on some Philips 
types (BYX71) which are reasonably 
priced and available (at the time of 
writing anyway). They are 7 A, 150 V 
devices, mounted on suitable heatsink, 
and they turn off in less than 0.5 /jls, 
greatly reducing power dissipation. 

To filter this frequency only small 
capacitors are needed, but due to the 
variable load of the audio amplifier 
(peak currents of about 8 amps) we 
used 1000 juF (to smooth the load and 
stop the high peaks overloading the con¬ 
verter). 


TABLE 2 


ALL RESULTS WITH 12.6V INPUT 

OUTPUT 

OUTPUT 

INPUT 

POWER 

VOLTAGE 

CURRENT 

WATTS 

VOLTS 

AMPS 

0 

80 

1 

1.5 

68 

1.1 

25 

67 

3 

50 

65 

5 

75 

63 

7.2 

100 

61 

10 

125 

59 

12.5 


TABLE 1 Transformer Winding Details 

Transformer T1 

Core 2 x FX2239 21 mm A5 

Former 1 x DT2204 

Clip 4 x DT2362 

Ring 1 x DT2361 

Base 1 x DT2364 


Windings 

Start Finish 

Turns 

Gauge 

Notes 

Sec 1 

4 6 

2 

0.8 mm 

Bifilar 

Sec 2 

6 5 

2 

0.8 mm 

wound 

Prim 1 

2 1 

8 

0.5 mm 

Bifilar 

Prim 2 

1 3 

8 

0.5 mm 

wound 

Feedback 

8 7 

5 

0.5 mm 



Transformer T2 

Core 2 x FX3730 
Former 1 x DT2730 


Winding 

Start Finish 

Turns 

Gauge 

Notes 

Prim 1 


5 

1.25 mm 


Prim 2 

SEE OVERLAY 

5 

1.25 mm 

QUADFILAR 

Prim 3 


5 

1.25 mm 

wound 

Prim 4 


5 

1.25 mm 


SEC 1 

SEE OVERLAY 

16 

1.0 mm 

Bifilar 

SEC 2 

* 

16 

1.0 mm 

wound 


* Secondary is on opposite side to primary. All windings come out the one 
end. To allow the wires to come out at the one end the lugs marked 2,3,6 
and 7 should be broken off on the former. 
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Fig. 3. Diagram showing position of the links and diodes D3-D6. 
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Project 481- 

Construction 

Except for the winding of the trans¬ 
formers, construction is simply assemb¬ 
ling a pc board. If the transformers are 
not available ready-wound they can be 
made from the details in Table 1. Note 
that there are not many turns but they 
are wound using a reasonably heavy 
gauge of wire. Orre turn short or too 
many on one winding could damage 
the main transistors. 

When assembling the pc board note 
that D3-D6 are on the copper side and 
the metal surfaces are bolted in contact 
with the pc board which then acts as a 
heatsink. Also there are a few links on 
the copper side of the board as it was 
not possible to get the tracks on the pc 
board wide enough to carry the currents, 

The unit, when assembled onto the 
heatsink bracket, must be mounted on¬ 
to a heatsink similar to the one used in 
the amplifier module. 



Fig. 5. The pin numbering sequence for T1. 



Fig. 6. Diagram showing the start of the quad- 
filar primary winding of T2. Note that it must 
be wound this way to reduce power consump¬ 
tion and improve regulation. 


Fig. 7. Printed circuit layout. Full size 188 x 
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Save on top quality 
European speakers 

- assemble your own 
system with this - 
complete Philips kit. 




Allyou need is a couple of hours, a pair of scissors and a screwdriver. 


7 Screw the crossover 
networks to the baffle 
boards. 


2 Apply glue to the case 
and fit baffle boards in 
grooves. 


3 Wrap sides of case 
around baffle board. 


Insert speakers in holes 


5 Clip fascia panel in 
/ ' 



By assembling these Philips speaker 
kits yourself you can either save 
yourself a packet on what you were 
expecting to pay - or achieve a 
much higher quality system for the 
same money. 

No need to make excuses about not 
being an electrician. These kits are 
complete. All components are 
genuine Philips units. Every part is 
ready to install. Every step is 
covered in simple illustrated stages. 
It’s as easy as assembling a simple 
model kit from a hobby shop. 

Now simply connect up to your amplifier 
and turntable and you’re in business. 

For information about your nearest dealer 
contact your state office or send in this coupon. 


" and screw into position. %J place. 

Sydney 421261, 420361, Melbourne 6990300 
Brisbane 442471, Adelaide 2234022 
Perth 654199 

r~ i 

. Philips 1 

Electronic Components and Materials, 

P.O. Box 50, Lane Cove. N.S.W. 2066. 

| Please send me details on your High Fidelity 
| Loudspeaker kits. 

I Name__ 


Address 


L 


Postcode 


Electronic 
Components 
and Materials 


PHILIPS 





















































HERE'S A GOOD 
CASE FOR HOME 
CONSTRUCTED 
EQUIPMENT! 

Moulded in self-extinguishing ‘Noryl’ for safety, these 
cases are ideal for housing a wide variety of electronic 
and electrical equipment. 


EfilLEC 


INSTRUMENT CASES 


The PCI is an attractive 
moulded case suitable for 
power supplies, signal 
generators, digital clocks, 
audio amplifiers, radio 
tuners, etc. 

The clamshell construction 
facilitates assembly and 
subsequent testing of 
circuits. 

The detachable plastic front panel simplifies the 
mounting of terminals, controls, meters, displays, etc. 
Surface texture and colouring lend themselves to 
silk screen printing or letraset application for those 
final professional touches. 

The steel rear panel can act as a heat sink and is 
prepunched to accept self-locking grommets for 
mains lead entry. 

Moulded into the casing are 3 internal slots which 
accept 5-3/16" x 2-5/8 printed circuit boards up to 
1/16" thick. 

The casing incorporates a series of slots which provide 
adequate ventilation for most applications. 

Overall dimensions are 5 V 2 " x 5-1/8" x 2 2 /a" 

Colour: blue-grey, 2-tone. 

PC2 

The PC2 is a compact case 
that may be used for 
battery chargers, battery 
eliminators, power supplies, 
digital displays and a wide 
variety of equipment 
requiring a small insulated 
housing. 

PC2 has provision for input and output lead entry 
together with a moulded slot for fitting a slide switch 
or indicator lamp. In all other respects the case once 
assembled is completely sealed. A moulded depression 
in the top cover allows for insertion of a nameplate. 
Overall dimensions: V/2 " x 2 V 2 " x 2". 

Colour: blue-grey. 

Available from electronic/electrical stores and 
A & R Soanar branches. 




A+R SOANAR ELECTRONICS GROUP 

SALES OFFICES VICTORIA 89 0661 
NSW. 78 0281 
S AUST : 51 6981 

30 Lexton Road, Box Hill,Vic.,3128 Queensland 525421 

Australia. Telex32286. w AUST : 81 5500 


l/WKl 

1 SOANAR[ 
GROUF 


E E E 


ELECTRONIC ENTHUSIASTS EMPORIUM 
Shops 2 & 3 Post Office Arcade, Pendle Hill, NSW. 
P.O. Box 33, Pendle Hill, NSW. 2145. 

(02) 636-6222 9-5 Mon-Frid. Sat. 12 noon. 

Trade and Export Enquiries Welcome 
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COUNT CORVUS 
turns a blind eye 
to devaluation! 

Our 

No.l rated 
scientific 

ooir/us <3 vlcul&or* 


is only $79*95 


Beheve it despite devaluation this magnificent 
instrument is at a lower price than before. It will solve 
the most complex scientific and business calculations. 
You can just imagine what worlds we might have 
conquered if it had been invented 100 years ago! 


THE MANY OUTSTANDING 

14 digit display 

12 digit business mode plus sign 
10x2 Scientific mode plus sign Mant + Exp 
12 digit accuracy 
Reverse Polish Notation (4 stack) 

10 addressable memories (incl. Last X) with memory 
to X exchange on all memories 
Radian mode 

To and from Radian Conversion 
Sigma plus standard deviation and mean 
Trig functions plus inverse and hyperbolic 

• Range up to ± 200 exponential value 

• Fixed, floating and scientific decimal point mode 
Corvus Calculators are also available at all Sydney Wide Stores. 
For Victorian readers at The Calculator Supermarket 274 
Lonsdale Street. 


CORVUS FEATURES INCLUDE: 




Percent — percentage difference 
7T constant (1 1 digit accuracy) 

Natural and base 10 log and anti-log 

To polar — to rectangular conversion 

Vector additions 

All functions of X from and to 

8 decimal conversions 

Ni-cad batteries 

AC/DC adapter charger 

Soft carrying case 

1 year full warranty 

Other Corvus Calculators available 
804D for business, home and school $14 
615 Business Statistician $19.95 
610 Financial GENIUS $74.95 


hh ■■ ■■ ■■ mgm miim■■ hi■■ ■■ ■■ ■■ ■■ ■■ vjti\nub 3>/4.sb 


Please send me by return mail the No. 1 Rated Scientific 
CORVUS CALCUALT0R for only$79.95 plus $2.50 postage 
and handling. I am enclosing □ cheque □ money order 
□ postal note for □calculator(s). 

Bankcard Mail Order facility — please complete. 

Please charge my Bankcard. 


NAME. . . . 
ADDRESS. 



.Postcode 


■ 


banhcarcJ 


Bank_ 

Bankcard No. 
Expiry Date_ 
Signature_ 



ELEce^onsc concEPE* pey led 

Ground Floor, Cambridge House, 
52-58 Clarence St., Sydney 2000. 
Tel. (02) 29 3753 

Money back guarantee if returned in original 
condition within 14 days. 























Project 444 


FIVE UIBTT STEREO 
RR1PUFIER 


An old project with a new pcb layout so you can use new ICs. 


THE SUPPLY of electronic components 
is always a problem for both the hobby¬ 
ist and retailer. Sometimes we publish 
a project using a relatively standard com¬ 
ponent and find it becomes unavailable 
after a few months for periods of six 
months or so. 

With the 5 W stereo amplifier it was 
worse than that. On the day of pub¬ 
lication we were told that the 1C would 
not be available ever again! Fortunately 
National have re-released the LM379 
but in a different package (it appears 
that the physical package and not the 1C 
chip was the problem). 

We have therefore redesigned the pc 
board to accommodate the new 1C 
(LM379 S). We are also describing a 
small interface board to allow a new 1C 
to be used on an original board. 



Fig. 2. Component overlay showing 
how the small board is connected. 



Fig. 3. The printed circuit layout of 
the small board which allows the 
LM379S to be used on the origionai 
board. 
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Fig. 1. The heatsink needed for 
the LM379S. 


Fig. 4. The new PCB design. 
Full size 195 x 63 mm. 
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Fig. 5. Component overlay. 
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Type No. 

AC-211 

AC-311 

AC-312 

AC-313 

AC-321 

AC-322 

AC-331 


Application 

Recording Characteristics Alignment 
Playback Level Calibration 
Playback Level Calibration 

Calibration for Dolby Playback 
Level 

Head Azimuth Alignment 
Head Azimuth Alignment 

Frequency Characteristics 
Measurement 


Contents (Prerecorded) 

Blank (Contain No Signal) 



333 Hz 0 dB Full Track Width 
1 kHz 0 dB Full Track Width 


Dolby Calibration Tone 
200 pWb/mm Full Track Width 


6.3 kHz—10 dB Full Track Width 
8 kHz— 10 dB Full Track Width 

333 Hz OdB, 63 Hz, 125 Hz, 250 Hz, 500 Hz, 

1 kHz, 2 kHz, 4 kHz, 6.3 kHz, 8 kHz, 10 kHz- 
20 dB Full Track Width 


AC-333 


Frequency Characteristics 4 Points 
Check 


63 Hz, 333 Hz, 3 kHz, 6.3 kHz- 
10 dB Full Track Width 


AC-351 Crosstalk Measurement & Head 

Location Adjustment 

AC-352 Crosstalk Measurement & Head 

Location Adjustment 


1 kHz 0 dB Track 1 only 
1 kHz 0 dB Track 2 only 


N.S.W. 

CONVOY SOUND 
4 Dowling Street, 
WOOLLOOMOOLOO 
Ph: 358 2088 


VIC. 

Newvatron Sales. 

47 Fortescue Avenue. 
Seaford. 3201. 

Ph: (03) 786 1167 


S.A. 

Warburton Franki 
(Adelaide) Pty Ltd 
322 Grange Road. 
Kidman Park. 5025 
Ph: (08) 356 7333 


OLD. 

Audiotronics Pty Ltd 
396 Montague Road, 
West End Brisbane 4101 
Ph: (907) 44 7566 


W.A. 

Atkins Carlyle, 

1/9 Milligan Street, 
Perth. 6000 
Ph: (092) 22 0191 


W & G Genders Pty. Ltd 
53 Cameron Street. 
Launceston. 7250 
Ph:(003) 31 2511 



TDK 


SOLE AUSTRALIAN AGENTS: 

CONVOY INTERNATIONAL PTY. LTD. 

® 4 DOWLING STREET WOOLOOMOOLOO 2011. TEL. 357 2444 


ELECTRONICS TODAY INTERNATIONAL — MAY 1977 


67 























DL-109R 

"MOVING magnet' 
CARTRIDGE 


DENON 


Professional audio brand 


n> 


MOVING COIL DL-103 

CARTRIDGE Output voltage: 0.3 mV (1 kHz 
^ 50 mm/sec) 

Frequency response: 20 ~ 45,000 


Hz 


Output voltage: 3 mV (1 kHz 
50 mm/sec). 
Frequency response: 20 ~ 35,000 

Hz 


AU-310 

TRANSFORMER FOR MOVING 
COIL CARTRIDGE 


DL-109D MOVING 

Magnet cartridge 


Frequency response: 
Load impedance: 


20Hz ^40 kHz (±1 dB) 
50 kH or more 


Output voltage: 3 mV (1 kHz 
50 mm/sec) 
Frequency response: 20 ~ 50,000 

Hz 


PCM 

RECORDS 

(Pulse Code Modulation) 
PIANO SONATAS 

CONCERTOS 

QUARTETS 


Call at any DENON stockist 
or contact 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

554 Parramatta Road, Ashfield. N.S.W. 2131. Phone 797-5757 


and other classical music. 
More works now 
being released. 


MELBOURNE ADELAIDE HOBART CANBERRA TOWNSVILLE BRISBANE 
560 4533 272 2366 34 5266 95 3431 796155 44 1631 


PERTH 
71 0888 


LAUNCESTON 
44 5155 


NEWCASTLE 
2 5166 












A speaker unlike any other 



Key to both perform¬ 
ance and efficiency 
is the new 901 III 
driver, with molded 
frame and aluminum 
helical voice coiL 


A tapered Reactive 
Air Column radiates 
the lowest bass from 
the four drivers on 
each rear panel. 


The Acoustic 
Matrix 
yields performance 
unattainable with a 
conventional wood 
enclosure 


Nine drivers are 
mounted in the 
Acoustic Matrix enclo¬ 
sure, four on each 
rear panel and one 
facing forward 


Introducing the Bose 
901 Series III. 

In 1968, Bose introduced an 
unconventional loudspeaker 
system: the legendary Bose 
901 Now, we are 
introducing a new speaker 
of revolutionary concept, 
design materials, and 
performance: the Bose 901 
Series III. 

What you will hear. 

You will be struck by a 
sense of immediacy and 
presence, spaciousness of 
sound, and accurate stereo 
image almost anywhere in 
the room. Equally startling 
are the realism and 
accuracy of the timbre of 
each instrument, the clarity 
and dynamic range of the 
deepest bass notes, and the 
precise definition of 
individual instruments. 


Efficiency 

Most dramatic, however, is 
the remarkable efficiency 
with which this level of 
performance is achieved: 
the new 901 Series III can 
produce the same volume 
of sound with a 15 watt 
amplifier as the original 901 
with a 50 watt amplifier. 
This dramatic breakthrough 
in the basic economics of 
high-fidelity makes it 
possible to put together a 
high performance 
component system at a 
lower price than was 
previously possible, even 
though the 901 Series III is 
a more expensive speaker 
than its predecessor. 

Technology 

Spectacular performance 
and efficiency are the 
results of proven Bose 


design concepts and 
technological innovations 
that include the unique, 
injection-molded Acoustic 
Matrix enclosure and a new, 
ultra-high efficiency driver. 

At the same time, the 
901 Series III is (as is the 
original 901), a 
Direct/Reflecting speaker 
with a separate electronic 
equalizer. 

To appreciate the 
spectacular performance of 
the Bose 901 Series III, 
simply ask a Bose dealer to 
play the 901 III in 
comparison to any other 
speaker, regardless of size 
or price. 


We submit that the 901 
Series III provides more 
value in concepts, materials 
and performance than any 
other loudspeaker. 



PLEASE SEND ME THE 16 PAGE COLOUR BROCHURE ON 
THE BOSE 901 SERIES III 

Name. 

Address... 

State. Postcode. 


I 

! TO: W. C. WEDDERSPOON PTY. LTD. 

3 FORD ST., GREENACRE, NSW 2190 
I PHONE: 642-3993 AUSTRALIAN DISTRIBUTORS 

! _ 






















Protect valuable recorded tapes with an... 

VXudiophile HAN-D-KIT 

Provides everything needed to measure and eliminate magnetism in 
recorder components before recorded tapes are damaged permanently 

HOW TO PRESERVE THE FIDELITY OF YOUR FAVORITE TAPES INDEFINITELY 




Check Magnetism in Recorder Components 

The Annis Pocket Magnetometer quickly and accu¬ 
rately measures residual magnetism levels in recorder 
heads, drive capstans or tape guides. Indicates when 
it’s time to demagnetize and lets you know when it’s 
again safe to use the recorder. 



Demagnetize Components When Necessary 

Whenever the Magnetometer indicates any appreciable 
level of magnetism in a tape transport component, you 
can demagnetize it effectively with the powerful Annis 
Han-D-Mag before it causes permanent damage to 
recorded tapes. 


• •••••• 


Valuable audio and video tapes can be damaged when played 
on equipment that is not thoroughly and regularly demagnet¬ 
ized. Magnetism can easily build up in capstans, tape guides 
or recorder heads to a point where it will degrade the magnet¬ 
ically recorded signal on tapes passing over them. Tape dam¬ 
age is first apparent as a loss of recorded high frequencies 
and a progressive increase in background noise each time 
they are played on magnetized equipment. 

Until recently, there has been no easy way to tell when de¬ 
magnetizing was needed, and most Demagnetizers on the 


market were far too weak to be effective, particularly on offend¬ 
ing hardened steel guides or capstans, etc. Now, with the 
introduction of the Audiophile Han-D-Kit, both measure¬ 
ment and correction problems can be solved easily at modest 
cost. 

Here in one convenient package is everything needed to meas¬ 
ure magnetic levels quickly, along with a handy, powerful unit 
to demagnetize components completely before they can spoil 
valuable tapes. 


HERE’S WHAT THE AUDIOPHILE HAN-D-KIT CONTAINS 



“NOTES ON DEMAGNETIZING" ETC. 

Explains causes of magnetism, with particular 
reference to tape recorders. How to measure it 
accurately and how to eliminate it. 

Interesting experiments also included. 


ANNIS AUDIOPHILE HAN-D-MAG 

A rugged, dual-use Demagnetizer having a 
powerful, sine wave demagnetizing field strength 
of over 350 oersteds Va" beyond the tip of 
the 2Va " long probe. 


ANNIS POCKET MAGNETOMETER 

Measures level of magnetism in components. 
Calibrated to read directly in gauss. 

Model 20/ B5 shown. 


TEST STRIPS 

One of these sensor strips is magnetically soft 
and the other magnetically hard. For experiments 
and testing your demagnetizing technique. 

CLIP-ON EXTENSION PROBE 

Extension probe is long. Can be 

formed with fingers. Improves checking of 
magnetism in hard to reach components. 


0PTR0 Pty Ltd 

17 Arawatta St., Carnegie, Vic. 3136. Ph: (03) 569-0978 









R F CHOKES 


Roger Harrison continues his Components Series with a 
close look the different styles of RF choke now available. 


RADIO FREQUENCY chokes are used 
to prevent the passage of radio 
energy (hence the term 'choke') while 
allowing direct current or lower- 
frequency signals (eg, audio) to pass. 
This sort of application is principally 
one of decoupling; that is, isolating the 
RF — carrying portions of a circuit by 
providing a high RF impedance be¬ 
tween two portions of the circuit. The 
principle also applies in RF interference 
suppression applications. For example, 
in reducing RF 'hash' from SCR or Triac 
motor speed controllers, light dimmers, 
etc. 

RF chokes are also used widely in a 
variety of filter applications,eg, low- 
pass and high-pass filters. They are also 
used in pulse-forming networks and as 
frequency compensation components 
in wideband amplifiers (eg, video 
amplifiers). 

RF chokes are also referred to as 
'minichokes', 'microchokes' and 'video 
peaking chokes'. 

Construction 

The general range of construction styles 
employed are illustrated in Figure 1. 
The different winding styles have parti¬ 
cular advantages and characteristics on 
which I will elaborate shortly. RF chokes 
are generally made in values according 
to the preferred series E6, E12, and E24, 
in tolerances of 5%, 10% and 20%. 

Regardless of the form of the 
winding or the encapsulation, RF 
chokes are wound on bobbins con¬ 
sisting either of a pher.olic or plastic 
material (non-magnetic), powdered iron 
or ferrite material. The last two 
materials, because of their high permea¬ 
bility increase the inductance of the 
winding effecting a decrease in the 
number of turns required as well as in¬ 
fluencing the other characteristics of the 
choke — which I will discuss shortly. 

The bobbin generally has integral 
pigtail leads moulded into the material 
to which the winding is terminated. 


Axial leads are the most common form 
although radial-lead RF chokes are ob¬ 
tainable — principally intended for 
printed-circuit mounting. 

A form of construction that reduces 
the external magnetic field of the choke 
to negligible proportions is illustrated 
in Figure 2. This form of construction 
completely encloses the winding with 



Fig. 1. General range of constructor styles 
of RF chokes. The particular style employed 
depends on the required or allowable com - 
ponent. Size , the inductance, the application 
and the required characteristics. 


the result that it has a very weak stray 
field, reducing 'crosstalk', or coupling, 
between the choke and adjacent com¬ 
ponents. In fact, two chokes can be 
mounted so that they touch each other 
over the full length of the bobbin - and 
crosstalk attenuation is quoted as 60dB. 

Low inductance RF chokes are 
usually 'solenoid' wound, whereby a 
single layer of wire is closewound on the 
bobbin. Chokes in the range 0.1 /iH to 
200 /iH are generally solenoid-wound. 
The very low inductance types below 
10 /iH are generally wound on a non¬ 
magnetic bobbin. Powdered iron bob¬ 
bins are generally used for chokes be¬ 
tween about 5 /iH and 100 /iH, fer¬ 
rite for the higher inductances to 
200 juH or so. 

Higher inductance chokes are ob¬ 
tained by overlapping several close- 
wound layers on the bobbin. There is 
a limitation to this as the self¬ 
capacitance of the winding increases, 
decreasing the frequency range over 
which the choke is effective. This is 
discussed later. Chokes in the range 
20 /iH to 10 mH are often multi¬ 
layer wound, generally on powdered 
iron or ferrite bobbins. 

The Philips series of 'micro-chokes' 
cover the inductance range from 0.1 
/iH to 100 mH and employ solenoid 
or multilayer windings on the en- 


WINDING ON BOBBIN 



FERRITE BOBBIN WITH 
AXIAL LEADS 


Fig. 2. Construction of fully-enclosed style of 
RF choke. Philips' 'microchokes' are made in 
this style. 
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RFCHOKES 

LOW FREQUENCIES 

(a) R s L 

-AAV-'TTflTT- 

t 

D.C. resistance and RF resistance of winding 


PARALLEL RESONANCE 


(b) 


-AW-TSTfip- 


(distributed capacitance of winding) 


SERIES RESONANCE 

—VW—057575^—11— 
(c) R s c 

C (capacitive reactance of choke above series 
resonant frequency) 


Fig. 3. Equivalent circuits of an RF choke over 
a wide frequency range. 


closed ferrite bobbins as illustrated 
in Figure 2. 

RF chokes from around 47 juH 
through to 100 mH are often 'pie- 
wound'. This is a form of winding 
where the wire is zig-zagged around the 
circumference of the bobbin and built 
up in many layers. The individual turns 
are not colinear — lying alongside the 
adjacent turns — but the wires cross at 
an angle due to the zig-zag winding, thus 
reducing the total self-capacitance of 
the coil. A multilayer winding wound in 
this way is termed a 'pie', the method 
of winding is also referred to as 'uni¬ 
versal' winding. 

Pie-wound RF chokes may have 1, 
2, 3 or as many as 5 or 6, pies making 
up the inductance. Generally the pies 
are of the same width, diameter and 
number of turns but some types for 
special applications, or where special 
characteristics are required, are wound 
with a number of pies, each having 
a smaller diameter but a greater 
width than the preceding pie. This 
achieves a more uniform impedance 
characteristic over the desired fre¬ 
quency range. 

A variation on the pie winding is the 


Choke 
Impedance 
(M ohms) 



/(MHz) 


Fig. 4. Typical behavior of two RF chokes (A - around 10 j UH, B= around 40 over a range 
of frequencies. 


'progressive lateral' type where the zig¬ 
zag winding is progressively moved 
along the bobbin rather than building a 
high, multilayer pie. This technique re¬ 
duces the inherent self-capacitance of 
the winding and provides a more uni¬ 
form impedance characteristic across 
the required frequency range. 


Encapsulated chokes are generally of 
solenoid or multilayer construction, and 
are encapsulated in an epoxy or other 
suitable material. Pie-wound chokes are 
sometimes encapsulated although they 
are more usually wax-impregnated. Heat- 
shrink tubing is also used to enclose and 
protect RF chokes. 


TABLE 1 Typical characteristics of encapsulated microchokes wound on ferrite 
bobbins as made by Philips. 





SELF-RESONANT 

DC 

MAX. DC 

CONSTRUCTION 

L 

Q @ F(MHz) 

FREQUENCY 

RESISTANCE (ft) 

CURRENT 

& SIZE 

0.1 /LtH 

45 

25 

%450 MHz 

0.7 

2.9 A 


0.15 

45 

25 

%400 MHz 

0.12 

2.8A 

4 mm dia 

0.22 

45 

25 

* 350 MHz 

0.14 

2.7 A 

by 

0.33 

45 

25 

~ 300 MHz 

0.17 

2.6 A 

10 mm long 

0.47 

45 

25 

^ 270 MHz 

0.21 

1.7 A 

* wound on 

0.68 

45 

25 

^ 220 MHz 

0.25 

1.6 A 

ferrite bobbin 

1.0 /iH 

45 

25 

^ 200 MHz 

0.31 

1.5 A 

with ferrite 

1.5 

40 

8 

^ 110 MHz 

0.38 

1.2 A 

sleeve and 

2.2 

40 

8 

80 

0.45 

1.1 A 

encapsulated. 

3.3 

40 

8 

60 

0.53 

900 mA 


4.7 

40 

8 

55 

0.63 

650 m A 


6.8 

40 

8 

45 

1.0 

500 mA 


10 *iH 

40 

8 

38 

1.7 

300 mA 


15 

40 

2 

30 

0.55 

250 mA 


22 

40 

2 

26 

0.7 

150mA 


33 

40 

2 

25 

0.9 

120mA 


47 

40 

2 

19 

1.35 

110mA 


68 

40 

2 

15 

1.6 

100 mA 


100/iH 

40 

2 

12 

1.9 

60 mA 


150 

45 

0.8 

10 

3.5 

60 mA 


220 

45 

CL8 

7.5 

6.5 

50 mA 


330 

45 

0.8 

6.5 

11 

40 mA 


470 

50 

0.8 

6.0 

20 

35 mA 


680 

50 

0.8 

5.0 

41 

35 mA 


1 mH 

50 

0.8 

4.0 

48 

25 mA 


1.5 

50 

0.25 

3.1 

25 

100 mA 

6.5 mm dia 

2.2 

50 

0.25 

2.9 

30 

100 mA 

by 

3.3 

45 

0.25 

2.6 

50 

70 mA 

10 mm long 

4.7 

45 

0.25 

2.4 

60 

60 mA 

• same 

6.8 

40 

0.25 

2.3 

75 

50 mA 

construction 

10 mH 

40 

0.1 

2.0 

90 

40 mA 

as above. 

15 

40 

0.1 

1.4 

110 

20 mA 


22 

40 

0.1 

1.3 

130 

15 mA 


33 

35 

0.1 

1.3 

130 

15 mA 


33 

35 

0.1 

1.3 

275 

12 mA 


47 

35 

0.1 

1.2 

400 

10 mA 


68 

30 

0.1 

1.1 

470 

9 mA 


100 mH 

25 

0.1 

1 

720 

8 mA 


0.1 








ELECTRONICS TODAY INTERNATIONAL — MAY 1977 
























0.1 pH 
0.15 
0.22 
0.33 
0.47 
0.68 
1.0 pH 
1.5 
2.2 


Q @ F(MHz) 


50 25 

50 25 

50 25 

50 25 

50 25 

45 25 

40 25 

30 8 ‘ 

30 8 


3.3 

30 

8 

4.7 

30 

8 

6.8 

25 

8 

10 pH 

30 

8 

15 

55 

2.5 

22 

60 

2.5 

33 

60 

2.5 

47 

60 

2.5 

68 

60 

2.5 

100 pH 

55 

2.5 

150 

60 

0.8 

220 

65 

0.8 

330 

70 

0.8 

470 

70 

0.8 

680 

65 

0.8 

1 mH 

65 

0.8 

1.5 

75 

0.25 

2.2 

70 

0.25 

3.3 

70 

0.25 

4.7 

65 

0.25 

6.8 

55 

0.25 

10 mH 

50 

0.25 


SELF-RESONANT 

FREQUENCY 


500 MHz 

510 

415 

350 

300 

250 

200 

170 

140 

70 

60 

50 

42 

30 

24 

23 

20 

16 

10.5 

7.2 

6.2 

5.4 

4.7 
3.6 

2.8 

2.9 
2.2 
2.2 

1.9 

1.5 
1.5 


DC 

RESISTANCE (ft) 


0.027 

0.03 

0.035 

0.065 

0.085 

0.15 

0.29 

0.485 

0.97 

0.14 

0.21 

0.375 

0.605 

1.2 

2.2 

1.6 

2.1 

2.7 

3.3 

4.1 

5.0 

7.0 

9.55 

13.8 

18.5 
10 

17.5 

20.5 

27.5 

41.5 

51.5 


MAX. DC 
CURRENT 


3.5 A 
3.0 A 
2.6A 
2.0 A 
1.7 A 
1.3 A 
930 mA 
700 mA 
505 mA 

1.35 A 
1.1 A 
810 mA 
640 mA 

460 mA 

335 mA 
360 mA 
340 mA 
320 mA 
275 mA 
230 mA 
200 mA 
170 mA 
145 mA 
115 mA 
70 mA 
140 mA 
120 rnA 
100 mA 
80 mA 
70 mA 
50 mA 


CONSTRUCTION 
& SIZE 


4 mm dia. 
by 

9 mm long 

* solenoid 
wound on 
phenolic 
bobbin 

4 mm dia. 
by 

9 mm long 

* wound on 
powdered iron 
bobbin 

4 mm dia 
by 

9 mm long 

* wound on 
ferrite bobbin. 


6.5 mm dia 
by 

12 mm long 
* wound on 
ferrite bobbin. 


TABLE 2 




Characteristics 

RF chokes are an inductance that is 
required to have a high value of im¬ 
pedance over a wide range of fre¬ 
quencies. 

In practice, an RF choke has in¬ 
ductance, distributed capacitance, and 
resistance. At low frequencies, the dis¬ 
tributed capacitance has negligible 
effect and the electrical equivalent of 


the choke will be as shown in Figure 
comes more evident until at some parti¬ 
cular frequency it becomes a parallel 
resonant circuit. The equivalent cir¬ 
cuit at and around this frequency is 
illustrated in Figure 3(b). At frequencies 
beyond this the overall reactance of the 
choke becomes capacitive and event¬ 
ually the choke becomes a series re¬ 
sonant circuit, as shown in Figure 3(c). 


3(a). With increasing frequency the 
effect of the distributed capacitance be- 

The cycles of parallel resonance- 
reactance, series resonance, etc, re¬ 
peat with increasing frequency, the over¬ 
all impedance of the choke rapidly be¬ 
coming lower past the initial cycles. 
This sort of characteristic is illustrated 
in Figure 4. 

RF chokes should not be used with- 
•n about ± 20 -30% of the series re¬ 
sonant frequency, nor more than about 
1.5 times the series resonant frequency 
Obviously, from Figure 4, they ex¬ 
hibit their greatest impedance around 
their parallel resonant frequency 

Tables, 1, 2 and 3 list data on 
typical RF chokes of several varieties 
and sizes - they should only be taken 
as a guide, consult the manufacturers' 
literature if the characteristics of a 
particular choke are required. 

The lower the self capacitance of a 
particular style of winding, the higher 
will be the series resonant frequency 
(also referred to as the self-resonant 
frequency), thus allowing the choke 
to operate over a wide frequency 
range. Special windings, such as the 
progressive lateral, have extremely low 
distributed capacitance as well as less 
variation in impedance across the fre¬ 
quency range, compared to other styles. 
The variation in self resonant fre¬ 
quency versus choke inductance for 
three different bobbins and winding 
styles is illustrated in Figure 5. 

The equivalent series resistance of a 
choke is made up of the actual dc resist¬ 
ance of the winding plus the RF resis¬ 
tance of the wire used due to 'skin 
effect'. The actual dc resistance of the 


r 


TABLE 3 

Typical characteristics of a 
variety of pie-wound RF 
chokes, representative of a 
number of manufacturers. 
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RFCHOKES 

choke may need to be taken into 
account in a circuit, particularly in high 
current circuits or with high inductance 
chokes. The latter may have dc resis¬ 
tances up to 500 or 600 ohms. 

The equivalent series resistance (also 
called the 'apparent resistance') varies 
with frequency, reaching a peak before 
decreasing due to the shunting effect 
of the distributed capacitance of the 
winding. The variation of R s with 
frequency for a range of inductances is 
illustrated in Figure 6. 

Naturally enough, RF chokes have 
a limit to the amount of dc current 
they can carry without either over¬ 
heating or effecting a change in the 
inductance outside the specified 
tolerance limits. Manufacturers specify 
a maximum dc current for their chokes, 
the figures given in tables 2 and 3 are 
only a guide. Seek out the manu¬ 
facturer's data if in any doubt. Special 
high current chokes are manufactured 
for specific applications, eg, for RF 
hash suppression in SCR and Triac 
ac control circuits, filament chokes 
for high power RF transmitting tubes, 
etc. 

RF chokes are generally low Q com¬ 
ponents. The actual Q specified by a 
manufacturer is generally the minimum 
Q, measured at a particular frequency, 
generally in the manner illustrated for 
several values and two sizes in Figure 7. 

Markings 

RF chokes are marked with their value 
and tolerance with the standard colour 
code or typographic code, in much the 
same way that resistors and some cap¬ 
acitors are marked. 

There are several ways in which the 
colour code is marked on the body of 




Frequency (Hz) 


Fig. 5. Typical variation of 
self-resonant (or series- 
resonant) frequency against 
choke inductance for three 
different styles of choke con¬ 
struction. + 

A = non-magnetic bobbin 
B = solenoid wound ( single 
layer) chokes on powdered 
iron and ferrite bobbins 
C = Multilayer chokes on 
powdered iron and ferrite 
bobbins. 


Fig. 6. Typical variation of 
equivalent serves resistance 
of a range of RF chokes 
against frequency. 




Fig. 7. Typical Q values versus frequency for several values of two different sizes of moulded RF chokes fFrom IRH). 
CL A = 6.4 mm dia. x 78 mm long. 

CL1 =6.4 mm dia. x 27 mm long. 
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single band width representing 
1st Digit 2nd diqit I tolerance limits 

\ * 



A = First digit 
B = Second digit 
C = Multiplier 


single band width for values 
under 1; double band width 
for values of 1 and over 


singie band width for values 
under 10. double band width 
for values of 1 0 and over 


COLOUR 

A & B 

C 1 

SILVER 

GOLD 

BLACK 

0 

!?? 

10* 

BROWN 

1 

RED 

2 

10;? 

ORANGE 

3 

10 4 

YELLOW 

4 

10 2 

GREEN 

5 

10= 

BLUE 

6 

io° 

VIOLET 

7 

10 8 

1 °g 
10 y 

GREY 

8 

WHITE 

9 


Example: 0 0.91 two single bands 

1.0 — 9.1 double-single 

10.0- 24.0 double double 


Fig. 9. This code varies the widths of the first two bands to 
indicate the position of the decimal point in the value. The 
code is read from left to right , as is conventional. 


Fig. 8. This colour code for 
RF chokes follows that for 
resistors most closely. Princi¬ 
pally used by Philips on their 
'microchoke' range. 


-MOLDED INSULATION 


D INDUCTANCE TOLERANCE (SILVER. + I0V-) 

C SECOND SIGNIFICANT FIGURE OR MULTIPLIER 
‘ B FIRST OR SECOND SIGNIFICANT FIGURE 
- A FIRST SIGNIFICANT FIGURE 


OR POINT 
(GOLD) 



MOLDED INSULATION 


COLOUR 

COLOUR CODE 

SIGNIFICANT MULTIPLIER 

Black 

FIGURE 

0 

1 

Brown 

1 

10 

Red 

2 

100 

Orange 

3 

1000 

Yellow 

4 

10 000 

Green 

5 

100 000 

Blue 

6 

1000 000 

Violet 

7 


Grey 

8 


White 

9 



— D INDUCTANCE TOLERANCE (GOLD, +5%) 


SECOND SIGNIFICANT FIGURE OR 

MULTIPLIER 

FIRST OR 

SECOND SIGNIFICANT FIGURE 
FIRST SIGNIFICANT FIGURE « 
MIL. IDENTIFIER (SILVER) 


DECIMAL 

POINT 

(GOLD) 


EXAMPLES 



0.33 H H, ±10% 

4.7/iH,±5% 

A = GOLD 

A = YELLOW 

A = BROWN 

B = ORANGE 

B = GOLD 

B = RED 

C = ORANGE 

C * VIOLET 

C = ORANGE 

D * SILVER 

D = GOLD 

D = GOLD 

15 mH, ±5% 


Fig 10 This is similar to the code in figure 8 but the decimal point for values under 10pH is 
indicated by a gold band for bands A or B. A mil-Spec component is identified by broad silver 
band preceeding the value and tolerance bands. Some manufacturers use a dot to indicate the 
tolerance value as illustrated here. 


(a) 


(b) 



FIRST SIGNIFICANT FIGURE 
DECIMAL POINT ( GOLO ) 
SECOND SIGNIFICANT FIGURE 


-A FIRST SIGNIFICANT FIGURE 
-B SECOND SIGNIFICANT FIGURE 
-C MULTIPLIER 


ITT 


4 - 


A B C D 


Fig. 11. Miniature radial lead RF chokes 
for printed circuit mounting may be 
colour-coded as shown here. The decimal 
point is indicated by a gold dot at either 
A or B, the value being read off in the 
same way as illustrated in figure 10. Note 
that the value is read commencing at 
the largest dot. 


the choke and these are illustrated in 
Figures 8, 9, 10, and 11. 

The nominal inductance value is 
always indicated in microhenries (pH). 

Where a typographic code is 
employed it is generally of a quite sim¬ 
ple form, similar to that used on resis¬ 
tors. The nominal inductance value, 
again, is always expressed in micro¬ 
henries (pH). The value is identified 
as follows:— 

Nominal inductance values less than 
100 pH are identified with three (3) 
numbers representing the significant 
figures, the letter R being used to de¬ 
signate the decimal point. 

eg, 0.68 pH = R680 

4.7 pH = 4R70 

33 pH = 33R0 

Nominal inductance values of 100 
pH and above are identified by a four 
digit number. The first three (3) digits 
represent the significant figures of the 
value and the last digit specifies the 
number of the following zeroes, 

680 pH = 6800 
4700 pH 4701 (4.7 mH) 
33000 pH 3302 (33 mH) 

In addition, a single letter may be 
added to indicate the tolerance, as 
follows: 

J = ± 5% 

K = ± 10% 

M = ± 20% 


eg, 
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Sansui Stereo § 

Integrated Amplifier: i 

The Super § 

Power Package. f 


From Sansui, the Stereo 
Integrated Amplifier AU20000, 
a super power package that 
pushes out 170 watts per 
channel. We call it integrated 
because it is a combination of 
the Definition BA-3000 power 
and CA-3000 preamplifier 
within the one unit. 

That means the AU20000 
is more compact to handle 
and is available at a price to 
please every true audiophile. 


Specifications 

Power Output: Min. RMS, both 
channels driven, from 20 to 
20,000Hz, with no more than 0.05% 
total harmonic distortion 170 
watts per channel into 4 and 8 ohms. 
Power Bandwidth: 20 to 20,000Hz 
at or below rated min. RMS power 
output and total harmonic distortion. 
Total Harmonic Distortion: Overall 
(from AUX) less than 0.05% at or 
below rated min. RMS power output. 
Intermodulation Distortion: 
(70Hz:7,000Hz = 4:1 SMPTE method). 
Overall (from AUX) less than 0.05%. 
Frequency Response (at 1 watt): 


Overall (AUX to power output) 

10to50,000Hz + OdB, -I.OdB 
Power Amplifier Only 
10to70,000Hz + OdB, - I.OdB 
Damping Factor: approximately 80 to 
8 ohm load 

Channel Separation at rated output 
1,000Hz: 

Phono 1-better than 55dB 
(at 3mV sensitivity) 

Phono 2-better than 55dB 
(at 3mV sensitivity) 

Tuner-better than 60dB 
Aux-better than 60dB 
Tape Monitor-1,2,3 better than 60dB 
Power Amplifier-better than 65dB 


Available from all leading 


Hi-Fi specialists 



ScLnsru t 


Sold and serviced nationally 
by Rank Australia. 

Sydney (02) 4065666 
Melbourne (03) 620031 
Brisbane (07) 442851 
Adelaide (08) 2122555 
Perth (092)283933 



We Keep Performing. I 


RANK 0 
AUSTRALIA 


CU148/77 











■ V 1 IV/1>:\1^| £1, 


10% OFF WITH $25 ORDER 
|l5% OFF WITH $100 ORDER | 

THESE DISCOUNTS APPLY TO TOTAL 
° f ORDfR — SPECIALS INCLUDED 


1 TT - 






I 7400 

.13 

7451 

.17 

74153 

.89 

1 7401 

.16 

7453 

.17 

74154 

1.20 

I 7402 

.15 

7454 

.17 

74155 

.97 

1 7403 

.15 

7460 


74156 

.97 

I 7404 

.16 

7464 

.35 

74157 

.99 

I 7405 

.19 

7465 

.35 

74158 

1.79 

I 7406 

.20 

7470 

.30 

74160 

1.23 

1 7407 

.28 

7472 

.30 

74161 

.97 

1 7404 

.18 

7473 

.35 

74162 

1.39 

1 7409 

.19 

7474 

.28 

74163 

1.09 

1 7410 

.16 

7475 

.49 

74164 

.99 

1 7411 

.25 

7476 

.30 

74165 

.99 

17413 

.43 

7483 

.68 

74166 

1.25 

[7414 

.65 

7485 

.88 

74170 

2.10 

1 7416 

.35 

7486 

.40 

74173 

1.49 

1 7417 

.35 

7489 

2.25 

74174 

1.23 

I 7420 

.16 

7490 

.43 

74175 

.97 

1 7422 

.30 

7491 

.75 

74176 

.89 

1 7423 

.29 

7492 

.48 

74171 

.84 

I 742S 

.27 

7493 

.48 

74180 

.90 

1 7426 

.26 

7494 

.78 

74181 

2.45 

I 7427 

.29 

7495 

.79 

74182 

.79 

1 7430 

.20 

7496 

.79 

74184 

1.90 

1 7432 

.23 

74100 

.98 

74185 

2.20 

1 7437 

.25 

74105 

.44 

74187 

5.75 

1 7438 

.25 

74107 

.37 

74190 

1.15 

1 7440 

.IS 

74121 

.38 

74191 

1.25 

17441 

.89 

74122 

.38 

74192 

.95 

7442 

.59 

74123 

.65 

74193 

.85 

7443 

.73 

74125 

.54 

74194 

1.25 

7444 

.73 

74126 

.58 

74195 

.74 

7445 

.73 

74132 

.89 

74916 

1.25 

7446 

.81 

74141 

1.04 

74197 

.73 

7447 

.79 

74145 

1.04 

74198 

1.73 

7448 

.79 

74150 

.97 

74199 

1.69 

7450 

.17 

74151 

.79 

74200 

5.45 

LOW POWER 





74100 

.29 

74151 

.29 

74190 

1.40 

74102 

.29 

74155 

.29 

74191 

1.20 

74103 

.23 

74171 

.29 

74193 

1.50 

74L04 

.29 

74172 

.45 

74195 

1.50 

74L06 

.29 

74173 

.56 

74198 

2.25 

74110 

.29 

74174 

.56 

74L164 

2.25 

74L20 

.29 

74178 

.75 

741165 

2.30 

74L30 

.29 

74185 

1.09 



74142 

1.39 

74186 

.65 



LOW POWER SCHOTTK V 



741500 

.36 

741S32 

.38 

741S9S 

2.09 

741502 

.36 

741540 

.45 

7415107 

.59 

741504 

.36 

741542 

1.40 

7415164 

2.20 

741508 

.38 

741S74 

.59 

741519) 

2.20 

741510 

.36 

741590 

1.30 

7415197 

2.20 

741S20 

.36 

741S93 

1.30 



HIGH SPEED 





74H00 

.25 

74H22 

.25 

74H61 

.25 

74H01 

.25 

74H30 

.25 

74H62 

.25 

74H04 

.25 

74H40 

.25 

74H74 

.39 

74H08 

.25 

74HS0 

.25 

74H101 

.58 

74H10 

.2S 

74HS2 

.25 

74H102 

.58 

74H11 

.25 

74HS3 

.25 

74H103 

.60 

74H20 

.25 

74HS5 

.25 

74H106 

.72 

74H21 

.25 

74H60 

.25 

74H108 

.72 


SCHOTTKY 

74SOO .59 
74*2 „ 

74S0J .59 

74S04 .72 


74S04 

74S10 

74S20 


74S22 

74SJ2 

74S74 


I 8000 (SIGMETICS) 

I §243 5.79 §247 

9000 


9002 

9301 

.40 

1.03 

9309 

9312 

.79 

.79 

9601 

9602 

.61 

.75 

CMOS 






4000A 

.26 

4018A 

1.39 

4066A 

.89 

4001A 

.25 

4020A 

1.72 

4068 A 

.44 

4002A 

.25 

4021A 

1.18 

4069A 

.44 

4006A 

1.35 

4022A 

.94 

4071A 

.26 

4007 A 

.26 

402 JA 

.25 

407 2A 

.35 

4008A 

1.52 

4024 A 

.89 

407 3A 

.39 

400*1 A 

.S7 

402SA 

.25 

407 5A 

.39 

4010A 

.54 

4027 A 

.59 

4078A 

.39 

4011A 

.29 

4020A 

.98 

4082 A 

.35 

4012A 

.25 

4010 A 

.44 

4518A 

1.56 

4013A 

.45 

4035A 

1.27 

4528A 

1.56 

4014A 

1.27 

4040A 

1.39 

458SA 

210 

4015A 

1.27 

4042A 

1.47 



40 16 A 

.48 

404S A 

.59 



4017A 

1.01 

40 50 A 

.59 



74C00 

.19 

74C74 

1.04 

74062 

249 

74C02 

.26 

74C76 

1.34 

74C 163 

266 

74C04 

.44 

74007 

1.13 

74064 

266 

74C08 

.68 

74051 

2.62 

74073 

222 

7400 

.35 

740 54 

3.15 

74095 

226 

74C20 

.35 

74057 

1.76 

80C95 

1.15 

74C42 

1.61 

74060 

248 

80097 

.96 

74C73 

1.04 

74061 

249 




SHIFT REGISTERS 

MM5013 1024 bit K(um. dyn. 

MM5014 500/512 bu dyn. 

SIS-4025 Quad 25 bit 

2504 1024 bit multiplied dyn 


* USES STANDARD 9V TRANSISTOR BATTERY 

* SUPPLIED WITH ASSEMBLY INSTRUCTIONS 

CALC. K,T ONLY $9.95 

+$1.00 SHIPPING & HANDLING 


CALCULATOR KIT 

LITRONIX 1002 MEMORY 
FULL ACCUMULATING MEMORY - 

STORES AND RECALLS SUBTOTALS 

% KEY - 

PERFORMS ALL PERCENT FUNCTIONS INCLUDING ADD-ONS 
DISCOUNTS, MARKUPS AND YIELDS. 

SQUARE ROOT 

P-0 R MS SQUARE ROOT BY PRESSING - AND ♦ = SEQUEN 

ARITHMETIC LOGIC - 

r E | T AIv. l iL N L ER PROBLEMS ,N ADDING MACHINE MODE. 

FLOATING DECIMAL SYSTEM - 

AUTOMATIC DECIMAL POINT POSITIONING FOR FULL 8 - 
DIGIT ACCURACY. 

OVERFLOW SAVE - 

IN CASE OF OVERFLOW IN DISPLAY, THIS CLEARS THE 
CONDITION AND ALLOWS CALCULATOR TO CONTINUE 
USING THE OVERFLOWED RESULTS DIVIDED BY 10* 

AUTOMATIC TIMEOUT TO SAVE BATTERIES 


CALCULATOR 9 man 31 

DISPLAY ON PC BOARD 

t rr r rnr qq, 


82S23 


multiple displays 

SSNJ J } digit IT' 1 red lID 
HP5082 5 digit . 11 red IfO 

7405 

HP5082 4 digit . 11 red LID 

7414 

SP-42S-09 9 digit 2S git ditch 


256 bit PROM Schottky 16 pin 

$2.50 


KEYBOARD 

20 KEYS 

2 SLIDE SW 

3 x 3’ 4 " 


0SJIU0B 

HSE00I 

!SO]00! 

10000 


99 


DL747 

RED,7 SEGMENT DISPLAY 
SOLID BAR,LEFT DEC.. 
63’; COMMON ANODE 


DVM CHIP 4 , DIGIT 

MMS330 — P channel device provide* 

<11 logic lor 4 digit volt meter It, pin 
DIP with drlr _ _ 

56.95 u. 


Crystal 3.S8 MHZ Color TV 

MM5369 Divider mDIP 


$1.75 


LED DISPLAYS 
MAN1 $1.95 
MAN 2 3.95 

MAN 5 2.25 

MAN 7 1.49 

MAN 8 2.25 

MAN 66 2.25 

MAN 72 1.25 

MAN 3620 1.50 
FND 359 .95 

FND 500 1.89 

FND 507 .95 

DLIOA 2.19 


DL33B .45 
DL33- .35 

DISCRETE LED’S 
ME 4 .29 

MV10B .25 
MV50 .12 

NSLIOO .12 

MV5020 

RED .15 
CLEAR .15 


2102 

1024 bit static RAM 16 pin 

$1.49 


1702A 

2048 bit static PROM alact. 
prog. UV ears. 24 pin 


$6.95 


MEMORIES 

1101 254 bit RAM MOS 16 pin 

1103 1024 bit RAM MOS dynamic 18 pin 

1702A 2048 bit PROM static electrically 
programmable UV erasable 24 pin 
2102 1024 bit RAM static 16 pin 

5203 2048 bit PROM static electrically 

programmable UV erasable 24 pin 

5240 1024 bit RAM MOS dynamic 16 pin 

5241 1024 bit RAM MOS dynamic 16 pin 

7489 44 bit ROM TTl 16 pin 

82S23 254 PROM-SCHOTTKY 16 pin 
F93410 254 bit RAM bi polar 16 pin 
74187 1024 bit ROM TTL 16 pin 
74200 256 bit RAM tri-state 16 pin 


ic ansADOOAno 

Accommodates S 16 pin IC* wtlfc additional 
interconnection holes. 1/16" phenolic with dtve 
plated copper circuits. I S/ 14 " , t , /H - f1 g0 , 


CENTRAL PROCESSING UNIT 

8008 $19.95 

8080A $19.95 


CLOCK CHIPS 

I MM5311 6 digit multiplexed BCD, 7 teg, 12-24 
Hr. 50-60 He - 28 pin 

MM5312 4 digit multiplexed BCD, 7 teg, Ipps. 
12-24 Hr. 50-60 Hi - 24 pin 

MM5314 6 digit multiplexed 12-24 Hr. 50-60 Hi 
24 pin 

MM5316 4 digit. 12-24 Hr, 50-60 Hi. alarm 
40 pin 

I5375AA 4-6 digit, 12 hour, 60 Hi snooie alarm 
brightness control capability, alarm 
tone output — 24 pen 

CT7001 6 digit, 12-24 Mr, 50-60 Hi. alarm. 

timer and date circuits — 28 pin <, 


IC SOCKETS 

Soldor Tall . low profit* 

8 P ,n $ .17 2< pm 

14 pin .20 28 pin 

16 pin 22 40 pin 

18 pin n 

WIRE WRAP - sold plat* 

14 pin .49 


SPCCIAL DEVICES 

372 AF-IF Strip Deteclor DIP 2.93 

546 AM Radio Receiver Subsystem DIP .75 
1310 FM Stereo Demodulator DIP 2.90 

1496 Balanced Modulator-Demodulator 99 
1800 Stereo multiplexer DIP 2.48 

ULN2208 FM Cain Block 34db (typ) mDIP 1.18 
ULN2209 FM Cain Block 4§db (typ) mDIP 1.3S 
Character Generator 64x8x5 DIP-24 10.20 
Transistor Array DIP-14 .73 


TV GAME CHIP 

AY-3-8500-1 
Six games with scoring 

and sound . . $24.91 


LINEAR CIRCUITS 


Pos V Reg (super 723) TO-5 S 
Hi Perl Op Amp mDIP TO-5 
Volt follower TO-5 
Neg V Reg TO-5 
Pos V Reg TO-5 

Op AMP (super 741) mDIP TO-5 
Mciro Pwr Op Amp mDIP TO-5 
5V 1A regulator TO-3 1 

V Follower Op Amp mDIP 1 

Hi perl V Comp mDIP TO-5 
Hi Speed Dual Comp DIP 1 

Neg Reg 5. 12. TO 220 I 

Ne« Reg 5.2. 12 TO ) 1 

rrecision Timer DIP i 

Quad Op Amp DIP i 

Quad Comparator DIP i 

Pos V reg (5V, 6V, 8V. 12V. 

15V. 18V. 24V) TO-3 i 

»*os V reg (SV. 6V. 8V. 12V. 

15V. 18V. 24V) T0-220 1 

AF-IF Strip detector DIP 2 

AM/FM/SSB Strip DIP 1 

Pos V Reg mDIP 

2w Audio Amp DIP i 

•6w Audio Amp mDIP i, 

Lo Noise Dual preamp DIP t. 

lo Noise Dual preamp DIP 1. 

High Slew rate Op Amp 2 

Power driver 10-5 2 

Prec V Reg DIP 
Timer mDIP 

Dual 555 Timer DIP 1. 

Phase Locked Loop DIP 3. 

Phase Locked Loop DIP 3. 

Phase Locked Loop DIP TO-5 1. 
Function Gen mDIP TO-5 |j 

Tone Decoder mDIP j.i 

Operational AMP TO-5 or DIP 
Hi Speed Volt Comp DIP 
Dual Difference Compar DIP 
V Reg DIP .< 

Dili, video AMPl TO-S j 

Dual Hi Perl Op Amp DIP 1.( 

Comp Op Amp mDIP TO-5 .] 

741 Dual Op Amp DIP or TO-5 .7 
Freq Adj 741 mDIP .] 

Dual Comp Op Amp mDIP .6 

Stereo multiplexer DIP 2.4 

Quad Amplifier DIP .4 

Core Mem Sense AMPl DIP .7 

Core Mem Sense AMPl DIP 9 

Voltage contr. osc. DIP 4.2 

9 DIG Led Cath Drvr DIP 2.2 

Dual Line Driver DIP 1.7 

Dual Perepheral Driver mDIP j 

Dual Peripheral Driver mDIP .3: 

(351) Dual Periph Driver mDIP .31 

Quad Seq Driver lor LID DIP J 

Hex Digit driver DIP g< 


75150 

75451 

75452 

75453 

75491 

75492 


Data included with order on request 
Add $.)0 ea. M item is priced below J1.00 


CALCULATOR CHIPS 

1 CTS002 12 digit, 4 function fixed decimal 
J battery operation — 40 pin 1.95 

I CT5005 12 digit, 4 function plus memory, fixed 

decimal — 20 pin 2.49 

MM5725 8 digit, 4 function, floating decimal 

18 pin 3 

MM5736 6 digit, 4 function, 9V battery 
J operation — 18 pin 2 

I MM5738 8 digit, 5 function plus memory and 
constant floating decimal, 9V battery 
. operation — 24 pin 3. 

I MM5739 9 digit. 4 function, 9V battery 

operation — 22 pin 3. 


OPTO ISOLATORS 

MCD2 Opto isolator diode 

S4CT2 Opto isolator transistor 


Satisfaction guaranteed. Shipment will be made within 3 days from receipt ot order. 
Prices are in Australian S. Payment may be made with personal check 

°. ,d< : r < inc,ud «‘ '«eipt|, charge card (include no. & 
expiration date) or bank cheque made payable in U.S. $ 

All items are shipped via air-prepaid ut\less otherwise indicated. 

Add $1.00 service charge for orders less than $10.00 

INTERNATIONAL ELECTRONICS UNLIMITED 

VILLAGE SQUARE, P.O. BOX 449 
Aw CARMEL VALLEY, CA 93924 USA 
PHONE (408) 659-3171 



































ELECTRONIC COMPONENTS BY POST 

★ FAST MAIL ORDER SERVICE ★ QUANITITY DISCOUNTS 


TTL 

7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

. 7413 
I 7414 
I 7416 
I 7417 
I 7420 
1 7426 
I 7430 

I 1 7432 
7437 
. 7438 
| 7440 

1 7441 
7442 

1 7447 
7448 

1 7450 
7451 
I 7453 
■ 7454 
I 7460 
! 7470 
I 7472 

1 7473 
7474 

1 7475 
7476 

1 7480 
7482 
I 7483 
" 7485 
I 7486 
. 7489 
| 7490 

1 7491 
7492 

1 7493 
7494 
■ 7495 
" 74100 
I 74107 
" 74121 
| 74123 

1 74150 
74151 

1 74153 
74154 

1 74157 
74160 
■ 74164 
" 74165 
I 74173 
- 74175 
■ 74192 
. 74193 
■ 74221 


■■ 

■ ■ 

!■■■■ 

ITAL IC'S 

LOW POWER 

1-9 

10UP 

SCHOTTKY 

.39 

.35 

74LS00 .45 

.39 

.35 

74LS01 .45 

.39 

.35 

74LS02 .45 

.39 

.35 

74LS03 .45 

.39 

.35 

74LS04 .45 

.39 

.80 

74LS05 .45 

.89 

.80 

74LS08 .45 

.89 

.80 

74LS09 .45 

.39 

.35 

74LS10 .45 

.39 

.35 

74LS11 .45 

.39 

.35 

74LS12 .45 

.45 

.39 

74LS14 2.35 ! 

.89 

.80 

74LS20 .45 

2.25 

1.95 

74LS21 .45 

.89 

.80 

74LS27 .51 

.89 

.80 

74LS28 .51 

.39 

.35 

74LS30 .45 

.59 

.55 

74LS32 .51 

.39 

.35 

74LS37 .51 

.55 

.50 

74LS38 .51 

.75 

.69 

74LS40 .51 

.75 

.69 

74LS42 1.85 

.39 

.35 

74LS73 .60 

1.50 

1.35 

74LS74 .65 

1.30 

1.80 

1.15 

74LS75 1.00 
74LS78 .65 

1.80 

1.60 

74LS85 2.65 

.39 

.35 

74LS86 .70 

.39 

.35 

74LS90 1.65 

.39 

.35 

74LS92 1.65 

.39 

.35 

74LS93 1.65 

.39 

.35 

74LS109 .75 

.70 

.63 

74LS113 .70 

.60 

.50 

74LS114 .70 

.75 

.69 

74LS138 2.20 

.75 

.69 

74LS151 2.00 

1.10 

.95 

74LS154 2.65 

.80 

.72 

74LS157 2.20 

1.20 

1.05 

74LS163 2.70 


1.20 

1.40 

2.50 
.70 

3.50 
.80 

1.40 

.95 

.95 

1.80 

1.80 

2.90 

.69 

.75 

1.05 

2.60 

1.70 

1.55 

2.50 
1.70 
2.20 
2.30 
2.30 
2.75 
2.50 
2.20 
2.20 
1.55 


1.05 

1.25 

2.25 
.62 

2.95 

.72 

1.25 
.85 
.85 

1.60 

1.60 


74LS164 2.30 
74LS174 2.30 
74LS175 2.30 
74LS181 2.30 
74LS192 2.95 
74LS193 2.95 
74LS194 2.40 
74LS195 2.40 
74LS196 2.40 
74LS221 2.20 
74LS253 2.20 


.39 

39 

39 74C192 
39 74C193 
39 74C221 
'39 4000 
39 4001 
.39 4002 
39 4006 
.39 4007 
39 4008 
oik 4009 
39 4010 
39 4011 
45 4012 
45 4013 
39 4014 
45 4015 
45 4016 
.45 4017 
45 4018 
1.60 4019 

55 4020 
60 4021 
90 4022 
55 4 023 

2 35 4024 
fic 4025 

ill 4822 

1 45 4028 
1.4S 4828 
69 4030 
'fin 4035 
60 4040 
1 95 4042 
1.80 4043 
o 3 K 4044 

1 95 4046 
2.40 4049 
2.10 4050 
2.10 4051 
2.10 4052 
2.10 4053 
2.65 4060 
2.65 4066 
2.20 4068 
2.20 4069 

2 20 4070 
1 95 4071 
1.95 4072 

i -ic AnT'J 


3.10 

3.10 
2.35 

.39 

.35 

.39 

2.35 
.39 

2.10 
1.20 
1.20 

.35 

.45 

1.00 

2.50 

2.20 

1.00 

2.20 

2.50 

1.35 
2.60 
2.60 
2.40 

.45 

1.90 

.45 

1.20 

2.00 

2.40 

1.10 

2.50 

2.65 

1.65 
1.65 
2.75 
1.00 
1.00 
2.60 
2.60 
2.60 
2.85 
1.20 

.45 

.45 

.45 

.45 

.45 


2.90 

2.90 
2.15 

.35 

.29 

.35 

2.15 
.35 

1.90 
1.10 
1.10 

.29 

.39 

.90 

2.30 

1.95 

.90 

2.00 

2.30 

1.15 
2.40 
2.40 
2.20 

.39 

1.70 

.39 

1.10 

1.80 

2.20 

1.00 

2.25 

2.35 

1.50 

1.50 

2.45 

.90 

.90 

2.35 

2.35 

2.35 

2.60 

1.10 

.39 

.39 

.39 

.39 

.39 


LM301 

LM307 

LM308 

LM309K 

LM317K 

LM323 

LM324 

LM325 

LM339 

LM320T 

12 

LM340T 

5 

LM340 

6 
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LM340T- 
12 2.20 

1.95 

LM565 2.35 

LM566 2.50 

2.15 

2.25 

.75 

.65 

LM340T- 


LM567 3.95 

3.50 

1.20 

1.00 

15 2.20 

1.95 

NE571 11.95 10.75 

2.00 

1.80 

LM340T- 


LM709 .75 

.65 

2.00 

1.95 

18 2.20 

1.95 

LM741CN .65 

.60 

; 3.85 

3.50 

LM340T— 


LM747N 1.65 

1.50 

8.75 

7.75 

24 2.20 

1.95 

LM1310N 3.00 

2.50 

3.00 

2.70 

LM349 2.25 

2.00 

CA3089 3.50 

3.15 

3.75 

3.20 

LM379 7.50 

6.75 

CA3130 1.95 

1.75 

3.20 

2.95 

LM380N 2.40 

2.00 

LM3900 1.50 

1.30 



LM381 2.40 

2.00 

LM3909 1.50 

1.30 

2.95 

2.60 

LM382 2.40 

2.00 

ZN414 4.75 

3.95 



LM384 2.70 

2.40 

TCA220 2.25 

2.00 

2.20 

1.95 

LM386 1.95 

1.75 

8038B 8.50 

7.95 



NE536T 4.20 

3.60 

SAK140 2.50 

2.15 

2.20 

1.95 

NE540 4.20 

3.60 

UAA170 3.55 

3.20 

r- 


NE555 .70 

.60 

UAA180 3.00 

2.70 

2.20 

1.95 

NE556 1.80 

1.40 

MK5Q242 14.50 

12.50 

■ ■ 

■ ■■■■ 

■ 1 

■ ■■■ 

■ 1 
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OPTO 

5025 Red Led with clip 

LD57 Green Led with clip 

LD241 Infrared Led 

L0461 Miniature Red PC 
Mounting 

MEL12 Photo Darlington 
Transistor 

NSN71 0.3" common anode 
display 

NSN74 0.3" common cathode 
display 

NSN61 0.6" common anode 
display 

NSN64 0.6" common cathode 
display 

FND500 0.5" common anode 
display 


.35 

.45 

2.50 

.35 

1.60 

2.40 

2.40 

3.20 

3.20 

2.50 


.30 

.35 

2.25 

.30 

1.35 

2.00 

2.00 

2.75 

2.75 

2.20 


OA91 general purpose 
germaium 

IN914/IN4148 silicon signal 
diode 

IN4004 400V 1A diode 
IN4007 1000V 1A diode 
A15A 100V 5A diode 
MD3501 100V 35A bridge 
MD3504 400V 35A bridge 
BZX79 series Zener diodes (select 
voltage) 3.3, 4.7, 5.1. 
5.6.62.8.2. 10. 12. 
15.18.20 30 


.20 

.10 

.11 

.20 

.75 

3.95 

4.70 


.15 

.07 

.08 

.15 

.65 

3.60 

4.20 


WE ALSO STOCK ... popular 
magazine printed circuit boards, 
resistors, capacitors, switches, pot¬ 
entiometers, details on request. 


TRANSISTORS 

BC547.548, 549 

BC557,558, 559 

BC639,640 

BD137,138 

BD139, 140 

BF180 

MJ2955 

BD266, 267 

2N3055 

2N6577 

2N3442 

40411 

2N3638 

PN3643 

2N3644 

2N4220 

MPF102 

2N5459 

2N5461 

2N5485 

2N6027 

2N2646 

MPSA12 

MPSA14 

BC327 

MPF131 

MJE340 


Minimum Order $5.00 

Please add .75<t towards Post & Packing 

THE ELECTRONIC MAILBOX 

P.O. BOX 355 HORNSBY 2077 PHONE 476 4758 


2.60 

74LS367 2.00 

1.75 

4073 

.45 

.39 

■ 

.62 

74LS368 2.00 

1.75 

4075 

.45 

.39 

.69 

.95 

CMOS 
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4076 

4077 

2.80 

.50 

2.60 

.42 

■ 

2.35 

74C00 

.45 

.39 

4078 

.45 

.39 

■ 

1.50 

74C02 

.45 

.39 

4081 

.45 

.39 

1.40 

74C04 

.45 

.39 

4082 

.45 

.39 

g 

2.25 

74C08 

.45 

.39 

4093 

1.40 

1.20 


1.50 

74C10 

.45 

.39 

4416 

1.30 

1.20 

■ 

2.00 

74C14 

2.15 

1.75 

4426 

3.75 

3.35 


2.10 

74C48 

3.30 

2.95 

4449 

.45 

.39 

■ 

2.10 

74C73 

1.10 

.95 

4511 

2.50 

2.30 


2.50 

74C76 

1.10 

.95 

4518 

2.65 

2.40 

■ 

2.20 

74C89 

12.75 

11.50 

4520 

2.65 

2.40 

■ 

1.95 

74C90 

2.35 

2.15 

14553 

7.95 

7.25 

1.95 

1.35 

■ 1 

74C93 2.35 

74C175 2.60 

■ ■■■ 

2.15 

2.35 

■ ■ 

■ ■ 

■ ■ 

■ 1 
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.25 

.20 

.25 

.20 

.80 

.70 

.85 

.75 

1.00 

.85 

1.20 

.95 

1.95 

1.75 

2.50 

2.20 

1.10 

1.00 

2.50 

2.30 

3.60 

3.20 

4.00 

3.50 

.50 

.40 

.55 

.45 

.55 

.45 

1.20 

1.00 

.70 

.60 

.75 

.70 

.85 

.75 

.90 

.80 

1.30 

1.10 

1.85 

1.65 

.80 

.70 

.90 

.80 

.45 

.35 

1.20 

1.10 

1.75 

1.50 

■ ■■ 

■ ■■1 
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This month Kevin Barnes looks at a Space War Game. 
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NOT SO MICRO 

Although most micros can access 
up to 64K of memory directly, 
there are various tricks that can 
be used to expand this — for 
example, software relocatable 
memory, paging, etc. Now Imsai, 
following the multiprocessor tech¬ 
niques used in their floppy disc 
controller, have produced a 
memory controller which allows 
their 8080 CPU card to access up 
to one megabyte of RAM. Now, 
with standard 4K RAM boards, 
that’s 256 slots, but potential 
problems have been solved by 
the introduction of a 32K and a 
64K RAM card. Whatever happen¬ 
ed to the MICRO processor? 

NEW PROCESSOR 
Fairlight Camera and Instrument 
is to offer a one-chip version of 
its F8 microprocessor. The 3859 
will carry IK of memory and will 
be functionally compatible with 
the older 3850/3851 combination. 
A 2K version, the 3860, is also in 
the pipeline. 

AUCKLAND COMPUTER CLUB 

The first meeting of the Auckland 
Computer Club was held in April 
and the club is now seeking new 
members. For more details write 
to PO Box 27206, Auckland, NZ. 

BRISBANE COMPUTER CLUB 

Norman Wilson, VK4NP, has 


offered to organise computer 
amateurs in the Brisbane area so 
that a club can be inaugurated. If 
you are interested please write 
to Norman at PO Box 81, Albion, 
Queensland, 4010. It might be an 
idea to send a stamped addressed 
envelope so you can be advised of 
the first meeting. Or you can 
phone Norman during working 
hours on 262-1351. 

SYDNEY COMPUTER CLUB 

The Microcomputer Enthusiasts 
Group continues to meet on the 
first and third Mondays of each 
month at 14 Atchison St., Crows 
Nest. The club has recently 
received gifts of a Motorola D1 
Evaluation Kit from Total 
Electronics and a Signetics 
KT9500 microprocessor card from 
Philips. 

NATIONAL & SIGNETICS 
SWAP 

National and Signetics have signed 
an agreement to enable them to 
manufacture and supply each 
other’s 8-bit microprocessors. So 
the SC/MP will be available from 
Philips and the 2650 from 
National, if all goes as planned. 


ETI VDU 

The ETI VDU is proving very pop¬ 
ular with amateurs and profes¬ 
sionals alike — thanks to its ver¬ 
satility and economical design. 


Now Applied Technology are 
selling an even cheaper version 
than the original modular pro¬ 
ject: the whole unit has been laid 
out on just two boards, saving the 
cost of connectors and mother 
board, for customers who want a 
straightforward easy-to-build VDU 
without modifications. Applied 
Technology have also added a 
VHF modulator so any TV set can 
be used. 

SI00 STANDARD 

We are pleased to see that Aust¬ 
ralian computer enthusiasts can 
now buy hardware to help a hob¬ 
byists standard, along the lines 
of the US S100 standard, be es¬ 
tablished. The S100 is far from 
a universal standard but we think 
it is a good start, and the best pro¬ 
posal so far. In a future Print-Out 
we hope to discuss the standard 
and say how much we feel should 
be rigidly followed by local manu¬ 
facturers, computer clubs and 
magazine projects, and how we 
would like some built-in flexibil¬ 
ity so the standard can be applied 
to as many applications as pos¬ 
sible. 

An S100 CPU/Front-Panel 
using the 8080 and octal notation 
is available from Computer Bits of 
Bankstown, NSW. We have one of 
these kits in for review and will be 
publishing details soon. Owen 
Hill of Applied Technology is 
jumping on the bus, too, with a 
4KS100 RAM. 



ADVERTISERS — for details of rates phone Bob Taylor on 33-4282 

Print -Out c/o ETI, Modern Magazines, 

15 Boundary St, 

Rushcutters Bay NSW 2011. 
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SPACE WAR 

Kevin Barnes describes the Scelbi Galaxy Game 


NOW THAT MORE and more people 
have personal computers it's not sur¬ 
prising that there are large numbers of 
Space War programs around. Space War, 
the most popular of all the computer 
games being played today, is a strategy 
game in which the computer simulates a 
region of space containing stars, space¬ 
ships and you. Unfortunately the most 
Space War programs are written in Basic 
and so require the host computer to 
have quite large amounts of memory 
available (like 20K bytes) as well as 
Basic Interpreter program. You will re¬ 
alise then the interest created by a book 
that contains a Space War needing only 
4K bytes of memory. 

The book, titled 'Galaxy Game', 
comes in two versions, one with the pro¬ 
gram written in 6800 machine code the 
other written in 8080 machine code. The 
reason this version requires only 4K of 
memory is that it is written in machine 
code. Because machine code programs 
are much more efficient in terms of 
memory Scelbi have managed to pack 
a program of similar performance to 
the Basic version in only one fifth the 
memory. Other significant points about 
the book are that it contains a full 
source listing of the Space War program 
and a set of flow charts. This means it 
would be quite easy to modify it for 
both other 8600 or 8080 systems, or it 
would easily be expanded into a more 
sophisticated game. 

The program was very quickly typed 
up and loaded into a spare 6800 system 
and we were soon hurtling through 
space in search of adventure. After 
playing a few games we realised that 
some of our readers would also be in¬ 
terested in going on a space voyage with 
us, so presented here is a brief historical 
background on the game and the com¬ 
puter print out of one of our less suc¬ 
cessful voyages. 

Space War has become the generic 
term used to describe a whole range of 
games. Although the author has seen 
reference to Space War games being 
played on computer back in the late 
1950s it was in the mid-sixties that 
another dimension was added to the 
game. This was caused by the release of 
a TV series called STAR TREK. In this 
series the TV audience were invited to 
follow the exploits and adventures of 
the Captain and crew of the star ship 


Enterprise as it went on its 5 year 
exploration mission. 

Although the Star Trek series went 
out of production seven years ago its 
influence is still present today. A regular 
feature in America is the 'Star Trek 
Convention' where thousands of fans 
meet to talk about the series and gen¬ 
erally have a good time. Star Trek also 
had an influence on the computer 
world. Space War games suddenly 
became Star Trek games. 

No longer did the player pilot a 
lowly spaceship through the voids of 
space, instead he captained the Star- 
ship Enterprise just like the famous 
Captain Kirk does on TV. As well 


command?**. 

L.R. SCAM I-OR QUADRANT 1*3 


Of© 1 000 1 000 1 


015 1 001 1 000 1 


000 1 005 1 004 1 


C OMMA ND 
GALAX/ DISFLA/ 


the bad guys in the game took form 
and names; they were called Klingons, 
a war-like arrogant species dedicated 
to the destruction of Federation of 
Planets (a peaceful organization set 
up by the people of Earth). 

In general the TV series had the 
effect of providing a universal theme 
around which the programmer could 
build his version of Space War. Be¬ 
cause of the TV programme other 
players were also aware of that theme 
and so had no difficulty in under¬ 
standing how to play the game. This 
is most obvious when you look at 
a cross section of the games presently 
being played and observe the 


0000 


Let's have a look in the quadrants that 
surround me. No aliens in sight but there is 
a space station on my left. 


000 1 015 1 001 1 000 1 004 


003 1 OOP 1 013 


105 1 000 1 005 1 004 1 000 1 005 1 000 1 000 
007 1 000 1 OOP 1 000 1 000 1 001 1 003 1 000 


000 1 003 1 103 1 000 1 003 1 1151 OOP 1 000 
007 1 000 1 002 1 105 1 013 1 004 1 003 1 000 


000 1 000 1 000 1 004 1 003 1 000 1 103 1 OOP 

106 1 013 1 104 1 000 1 117 1 000 1 000 1 003 

000. 1 000 1 000 1 106 1 000 1 103 1 004 1 007 


/ feel lonely. Let's 
have a look at the 
whole galaxy. There's 
an alien in quadrant 
4,3. I will go for 
him first. 


‘GALAXY’ SPACE WAR 

Kevin Barnes shows how to deal with Klingons but doesn't look 
where he's going. 

Underlined characters are operator entered. 

* G SCFLPI * S GALAX/ GAME! 

DO /OU WANT TO GO ON A SFACF V0/AGF7JT, 

/OU MUST DFSThO/ 10 ALIEN SHIFS IN 15 STARDATFS WITH 6 SFACF STATIONS 
-l--2--3--4--5--6--7--B- 

A short-range scan of quadrant 
1,3. Only me and one star in 
this quadrant. 


STARDATF 3035 
CONDI TI ON GF.FFN 


quadrant 

SFCTOR 
FNFRG f 
TORFFDOFS 
SHIFLTS 


1*3 

3* 3 
5000 
10 


- 1 - 


-2--3--4--5--6--7--B- 
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similarity between them. For example 
the weapons used to fight the enemy 
are almost always Phasers and Photon 
Torpedos and the space ship engines 
are Warp engines. 

In the Galaxy game the player, 
that's you, is charged with the res¬ 
ponsibility of destroying all the alien 
ships in the galaxy. You are given a 
certain amount of time to accomplish 
your mission. If you fail, you will allow 
the remaining alien ships to conquer 
the Earth, however, if you succeed you 
will be the hero of Earth. Your fate and 
that of all earth depends on your logic, 
ingenuity and (when Mr Spock's not 
listening) your intuition. 

The exact number of alien ships 
which have to be destroyed is stated in 
the sign-on message along with the 
length of time you have to complete the 
mission (in stardates) and the number 
of space stations available for refuelling 
and re-arming. The galaxy is set up ran¬ 
domly at the start of each game so that 
no two games will be identical. 


The galaxy is made up of 64 'quad¬ 
rants' arranged in an eight by eight 
matrix. Each quadrant is identified by a 
two-digit number. The first digit is the 
row count and the second digit the 
column count. Each quadrant is made 
up of 64 sectors also arranged in an 
eight by eight matrix. 

To instruct the computer the operator 
has seven commands and each command 
is assigned a number, by entering that 
number the operator tells the computer 
what command to execute. 

Space Ship Movement Command ... .0 


Short Range Scan Command. 1 

Long Range Scan Command.2 

Galaxy Display. 3 

Shield Command. 4 

Phasor Command. 5 

Torpedo Command. 6 


To indicate the direction in which 
you want the space ship to travel or 
the torpedo to be fired you use a special 
compass. Each direction has a number 
assigned to it, inputting that number 


to the computer tells it which arrow to 
follow. 

The first map displayed in the sample 
print out is a short range scan of one 
quadrant, in this case quadrant 1, 3. The 
number count around the borders shows 
that there are 64 or eight by eight 
sectors in a quadrant. 

< * > symbol is you. 

* is a star. 

♦♦♦ symbol is an alien craft. 

>*< symbol is a space station where 
you can replenish your supplies. 

Down the right hand side of the 
short range scan map is the status board. 
This is the control board by which you 
pilot your space ship. Condition green 
means there are no aliens in sight so you 
can relax. The Energy count is an indi¬ 
cator of the amount of fuel left to 
power your ship and weapons. Keep 
an eye on this, if it ever falls to zero 
then you are dead. 

The shields are the protective barriers 
or force fields used to protect the ship 
in case of collision or attack. The more 
energy you transfer to them with the 
Shield command the more protection 
you have. 

The Long Range Scan is like radar, 
and lets you find out what's in each of 
the quadrants that border the quadrant 
you are in. The three digit number is the 
readout for that quadrant. The first 
digit in the readout is the number of 
aliens in the quadrant, the middle digit 
the number of space stations and the 
right hand digit the number of stars. 

The Galaxy Display, command 3, is 
really a map of the whole galaxy with 
the contents of each quadrant shown in 
same format as the Long Range Scan. 
This display lets you plan a long range 
course to successfully complete a 
mission. Note that the Long Range Scan 
of the sample agrees with the Galaxy 
Display. 

The Phasor Control, command 5 , 
directs the phasors' energy at the alien 
ship in the quadrant you are in. You 
have to select the amount of energy you 
want to fire. A tricky decision, because 
if the alien is not detroyed with the first 
shot he then starts shooting back at 
you! 

Torpedo Control, command 6 , fires 
a torpedo in the direction specified. 
Each torpedo requires 250 units of 
energy to fire and if you aim it correctly 
and hits the alien you are guaranteed 
a kill. If you miss, however, he will fire 
Ns phasors at you in retaliation, so aim 
carefully. 

The Scelbi Galaxy game for the 8080 
or 6800 is available in Australia for 
$15.95 plus $1 p&p from the Peoples 
Software Factory, PO Box 1 , 
Ermington , NSW. 


C 0M(MAND?0 

COURSE C1-8.5)? 7.0 
WARF FACTOR (0.1-7.7)? 3.0 


- 1 • 


1 

2 

3 

A 

5 

6 

7 

8 


♦ ♦ ♦ 
<* > 


STARDATF 
CONDI TI ON 

quadrant 

SECTOR 

FNFRGY 

T0RFED0FS 

SHIELDS 


3036 
RFD 
4* 3 
3,3 
4875 
10 

0000 


A short range scan for quadrant 
4,3. As he's right next to me I'm 
well set up for this shot. I'll use 
a torpedo. ' 


- 1 ■ 


- 2 - 


- 5- 


- 8 - 


TRACKING: 
TRACKING: 
TRACKING: 
TRACKING: 
YOU NISSFD! 


COMMANDS 

TORFFPO 1RAJ5CT0RYC1-8*5) : 7.0 

TRACKING: 4,3 - 

5, 3 

6.3 

7.3 

8.3 

ALIEN SKIF RFTALIATES 
LOSS OF ENERGY 0200 
DANGER-SHIELD ENERGY 000 
C 0MMAND74 
SHIELD ENERGY TRANSFER =1000 

C OMMAND? 5 -- 

PHASOR FNFRGY TO EIRE = 0100 
ALIEN SHIP a T SECTOR 2,3: FNFRGY = 0377 
LOSS OF FNFRGY 0077 
COMMAND?5 

PHASOR ENERGY TO FI RF = 0400 

ALIEN SHIP AT SFCTOR 2,3: PFSTROYFD 

C0MMAND72 

L.R. SCAN FOR QUADRANT 4,3 


Missed! Oh dear, / forgot to put my shields 
up. Guess I'd better do it now. 


I'll try a phasor shot - they never 
miss. 

Not enough energy. 

Ha-ha, got him that time. 

That was easy, let's find another 
alien. 


C0MMAND7Q 

COURSE (1-8.5)? 7.5 

WARP FACTOR (0* 1-7*7)? 1 . fj 

KA-EOOM, rOU CRASKFD IMTO A STAR. fOUR SKIF IS PFSTRO/FP 
DO rou WAKT TO GO OK A SFACF VO/AGF? N DFSTROTFP 

CHICKEN! — Oh well, you 

can't win them all. 


1 000 1 

002 1 

000 1 

1 003 1 

003 1 

000 1 

1 000 1 

002 1 

105 1 


ELECTRONICS TODAY INTERNATIONAL — MAY 1977 


81 




















The Technical Equalizer 

The primary function of the MXR 
StereoGraphic Equalizer is to provide 
precise compensation for aural tone 
quality discrepancies that may be caused 
by room acoustics, speaker inadequacies, 
or program source quality. 

The MXR Equalizer is a 2-channel 
frequency equalizer that offers 10 bands of 
discrete adjustment on each channel. 
Nominal centre frequencies are: 3lhz, 
62hz, 125hz, 250hz, 500hz, lkhz, 2khz, 
4khz, 8khz and 16khz. Each of these octave 
bands may be cut or boosted 
independently to plus or minus 12 
decibels by using the slide controls. The 
MXR StereoGraphic Equalizer features a 
bypass switch which enables the user to 
switch the equalization in and out of the 
signal path for instant sound comparison. 
The unit has an internal power supply and 
is designed to work into output loads of 
600 ohms or higher. These input and 
output characteristics make the MXR 
StereoGraphic Equalizer compatible with 
any stereo Hi-Fi equipment. 


The Creative Equalizer 

Become creative with the MXR 
StereoGraphic Equalizer whether you 
want to decrease the “boomy” mid-bass 
sounds or increase the deep-bass sounds, 
decrease nasality, harshness or shrillness 
or move the sound source closer or further 
away, it’s all at the touch of a slide control. 
Tailor your playback to suit any number of 
variables and develop the mood you want 
to hear. The MXR StereoGraphic Equalizer 
is compact, stylish and handsomely 
packaged in brushed aluminium with 
walnut side panels. Its design and circuitry 
will complement any modern Hi-Fi 
system. 

At MXR, we combine engineering 
excellence and creativity to provide you 
with superior products. 


Full two year warranty 

MXR $299 


Creative Technology! 

The MXR StereoGraphic Equalizer 

For more information see Farrell Music or Farrell Keyboards 
at Brookvale, N.S. \N., or your nearest hi-fi or MXR dealer. 











Well stacked in front 



The new range of JVC front-loading cassettes is 
here. And if you think that’s the only change, you’re 
highly mistaken. Because, as usual, JVC brings in 
the range with a few unique additions which are 
going to make you think twice about any other 
brand. 

For a start, the JVC ANRS sound reduction 
system is incorporated throughout, to make hi fi 
recording and playback as free of hiss 
as possible. And in some cases, even 
improving the dynamic range of normal 
cassettes. 

Another exclusive is the JVC 
Sen-alloy head, and believe it or not, it 
offers you the clearest sound and 
longest wearing lifespan of any head 
available; originally designed solely for 


professional use, this head 

is now incorporated in JVC cassette decks CD-S200 

and CD-1970. 

And yet another first: JVC is the only 
manufacturer to provide decks with 5 LED peak- 
level indicators so that your recordings are perfect 
at all times. These are featured on models CD-1920 
and CD-S200. 

Loading is, of course, simplified. The 

special compartment is air-damped 
and removable for uncramped head 
maintenance. 

The JVC famous range of top-loaders 
is still available, offering you the very 
highest quality. All things considered, 
there is no other consideration. 






the right choice 

For details on JVC Hi Fi Equipment, write to: JVC Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033. 













The new 6 3cm and 53cm Luxor colour televisions feature interference free ' infra-red ’ remote control. Simulated picture. 

Introducing Luxor interference free 
‘Infra-Red’ Remote Control colour television 
to Australia. 26"(63cm) and 22"(53cm) 

With self seeking Automatic Station Tuning - giving perfect 
channel selection at the touch of a button eliminating fine tuning. 


Following the advances of Luxor ‘modular 
circuitry’ colour television, Luxor now intro¬ 
duce interference free ‘infra-red’ remote 
control to Australia with automatic self seek¬ 
ing station tuning, based on the most modern 
transmitting techniques available to the 
electronics industry. 

Automatic self seeking station 
tuning 

At the touch of a button, the set auto¬ 
matically seeks the strongest signal in your 
area from the television station and tunes in 
perfectly to that frequency. The result is 
extremely 


The remote control 
with the interference free 
'infra-red' eyes 

Interference free ‘infra-red’ 
remote control 

From the remote control hand-set you can 
control all of the advanced Luxor features 
from a comfortable viewing distance. On,off, 
sound, pause control, channel selection, 
colour, brilliance, volume, tone (both bass and 
treble) and automatic colour contrast. Plus 
instant on at any selected channel. 




Advanced ‘modular circuitry’ 
design 

The Luxor ‘modular circuitry’ system 
combines hundreds of individual component s 
into 14 sophisticated modules. The service¬ 
man simply connects The Luxor Magic Box to 
the circuit and within seconds locates the 
module in doubt. He then simply replaces it. 

Luxor sets include the necessary modules 
for instant use of your video cassette recorder 
and incorporate VHF/UHF frequencies. 

Swedish quality at its best 

The more you know about Luxor colour 
televisions, the more impressive they become 


- from the compact 43cm (18") up to the 
range of 63cm (26") models. 

r 

I 


fuxtm . ~ * 

The remarkable Luxor warranty 

Luxor offer 3 years’ protection on the tube. 

1 year on all parts. 10 year parts availability. 

See your nearest Luxor retailer or send 
the coupon below: 

y££uxaR, 

Swedish quality at its best 

rTo: Luxor, P.O. Box 205, LUX195 

I Glen Iris, Victoria, 3146. 

I □ I would like to know more about the Luxor 
I range of colour televisions, especially the new 
| ‘infra-red’ remote control models. 

| Name-—- 

| Address--- 

I __P/Code_ 

Luxor, c/-1396 Malvern Rd.,Tooronga 3146. . 
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ROLAND \ 

SYSTEM-100 ' 

SYNTHESIZE 


Transform your room into a synthesizer studio. 


System 100 ; Model 101 Synthesizer 


An amazing range of musical effects. A rich variety of tones and sound qualities at your fingertips. The musical sounds produced bv a sinnlc 
Roland synthesizer are almost limitless. The Roland System-100's "Basic Unit 101" is a fully inde^ncM^nAas^ 
use with home tape recorders. Simply connect it to your unit and enjoy the kaleidoscopic sound effects it has^o offer 9 p v 

Original compositions, improvisations or imaginative arrangements of your favorites - wherever your musical imaaination takp<; von thp "ini" 
goes there with you. Let the Roland "Basic Unit 101" open up new worlds of sound creation for you ^ ° takeS V ° U ' the 101 


You are personally invited 
to play and hear 
our keyboard instruments. 

Weekdays, Saturdays 
or by special appointment. 



TELEPHONE: 939 1785 





















“Let’s make it 
at your place” 

DYNACO DYNAKITS have an 
international reputation for value-for- 
money high fidelity quality in 
performance and musical excellence. 

If you want giant results and savings 
too, “LETS MAKE IT AT YOUR PLACE” 
with DYNACO DYNAKITS. 

• Pat 4 Preamplifier • Pat 5 Preamplifier 

• Stereo 80 • Stereo 150 • Stereo 400 • 
Power Amplifiers • AF6AM/FM Tuner* 
FM5 FM Tuner • QD.1 Quadaptor 


olymaca 

cJyrjaktt 



Ideas for 
experimenters 


£ 


These pages are intended primarily as a source of ideas. As far as reason¬ 
ably possible all material has been checked for feasibility, component 
availability etc, but the circuits have not necessarily been built and tested 
in our laboratory. Because of the nature of the information in this section 
we cannot enter into any correspondence about any of the circuits, nor 
can we produce constructional details. 

Electronics Today is always seeking material for these pages. All published 
material is paid for - generally at a rate of $5 to $7 per item. 


AUDIO-RF SIGNAL TRACER 
PREAMP 

This economical signal tracer is very 
useful for servicing and alignment 
work in receivers and low power 
transmitters. It is easily constructed on 
a small piece of matrix board which 
can be mounted inside a 
commercially-available probe case or 
homemade probe. The slide switch can 


be mounted on the probe housing. A 
miniature toggle switch could be used 
as a substitute. 

When switched to RF, the 
modulation on any signal is detected 
by the diode and amplified by the 
FET.*A twin-core shielded lead can be 
used to connect it to an amplifier and 
to feed 6 volts to it. 



VARIABLE, HIGH VOLTAGE 
REGULATOR 

This regulator is ideal for SSB linear 
amplifier tube screens. It would also 
have application in the repeller supply 
for a reflex-klystron microwave 
oscillator. CRO deflection amplifier 
supply is another possible application. 

Regulation is about 0.5%. The 
output transistor will need to be 
mounted on a small, insulated 
heatsink. A BF459 is preferred (30V 
Vceo) as the BF458 is sailing a bit 
close to the wind when the output is 
down to 50 V. 

NOTE: 50 to 250V MAX OUTPUT 
CURRENT 25mA @ 50V 120mA @ 250V 



ELECTRONIC 

DISPOSALS 

297 Little Lonsdale St., 
Melbourne, 3000 
Phone 663-1785 

Lafayette 10W Stereo 
Amplifiers $65.00 ea. 

Lafayette AM/FM Tuners $62.50 ea. 
Garrard Model 82 Auto 
Turntables $44.00 ea. 

Pioneer Direct Drive Turntable 
Motors $40.00 ea. 

Pioneer Tone Arms $15.00 ea. 

AWA Solid State TV Tuners $7.50 ea. 
AWA Thorn Valve TV Tuners $5.00 ea. 
EHT Stick Rectifiers 
13KV, 18KV, 20KV 75c ea. 

Speakers Pioneer 12"40W 812 $30.00 ea. 

Plessey 8" 10W 812 or 1512 $6.50 ea; 
8" x 4" 812 6W $4.00 ea; 4" 812 $1.50 
ea; M.S.P. 4" 1512 Tweeters $3.50 ea. 
Many other types in stock. 

12V DC5 12 Solenoids $2.00 ea. 

12V AC Min. Relays 5 Amp. $1.50 ea. 

Slide Pots. 20K to 3meg. Singles, 25c ea. 
Dual, 50c ea. 

Resistors. Most values % to 1 Watt. 3c ea. 
Carbon Pots. Most values 30c ea. Duals 
60c ea. 

Skeleton Preset Pots 10012 to 3 meg. 8c 
ea. Green Caps .001 to .022uF 5c ea. 
.033 to .22uF 10c ea. .47 to .68uF 15c 
ea. 

Polystyrene Capacitors. Many Types 
5c ea. 

Disc Ceramics. Large Range. 5c ea. 
Polyester Capa^fors. Large Range. Up to 
1.5uF 250V 10c to 25c ea. 

New Desk Telephones — Grey. $15.00 ea. 
Wall Phones, New - Beige $20.00 ea. 

Polyester Capacitors 6.8uF and 3.3uF 
60c ea. 2.2uF 40c ea. Tantalum Capac¬ 
itors. Good range 15c ea. 

BC.107 and 109 Transistors 10c ea. 

OA636 1000V 2A Fast Recovery 

Silicon Diodes — TV Type 25c ea. 

Dual 100 12 3W Wire Wound Pots. 
$1.25 ea. 

S.C.R. BT100A 300V 2AMP 60c ea. 

Triacs. 2AMP 400V 60c ea. 

Also in stock — large range of electro¬ 
lytic capacitors — wire wound resistors 

— switches — panel meters — transistors 

— diodes - plugs — sockets - edge 
connectors — vero board — transformers 

— chokes. We could go on and on, so 
call in and browse around and check our 
low, low prices. 
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AT LAST! A TRUE ^ 

RADIO DIRECTION FINDER 


UNDER $250 — DESIGNED FOR AUSTRALIA 


An emergency navigation necessity for all boats, aircraft and 4WD's. 



DICK SMITH ELECTRONICS GROUP 

MAIL ORDERS: P.0. Box 747, Crows Nest, N.S.W. 2065. DEALERS ACROSS 

N.S.W. BRANCHES: AUST. PHONE 

Gore Hill - 162 Pacific Hwy. Ph. 439 5311 INTERSTATE BRANCHES: (02) 439 5311 FOR 

Sydney - 125 York St, Ph. 29 1126 QLD. - 166 Logan Rd, Buranda. Ph. 391 6233 THE DEALER 

Bankstown - 361 Hume Hwy. Ph. 709 6600 VIC - 656 Bridge Rd, Richmond. Ph. 42 1614 NEAREST YOU! 
LOOK OUT FOR DICK'S GREAT NEW CATALOGUE IN ELECTRONICS AUSTRALIA MAY ISSUE 


You 're miles from anywhere and your boat or plane battery supply fails. What 
would you do? With a Radio Direction Finder/Multiband Receiver from 
Dick Smith, you could get yourself out of trouble. It is able to obtain extremely 
sharp station nulls on any broadcast band station or any marine beacon (LW) 
that you can hear. You can use the station to home on or can use two stations 
for an extremely accurate position fix. What could be simpler? 

But it's not only a Radio Direction Finder! You can listen to the FM stations 
for relaxing, good music — or to the CB channels, or the walkie talkie, 
marine or fishing/boating dub frequencies, or to the aircraft bands, amateur 
operators, taxis, etc etc. What a fantastic, versatile little receiver. 

For the technically minded, this unit has 19 transistors, 12 diodes and has 3 
separate RF front ends! There are also 2 separate IFs (10.7MHz & 455kHz) 
and the CB band has dual conversion. It operates off internal batteries (4 x 
'C' cells) or off external 6 volt power. It has controls for RF gain, tone and 
AFC as well as the usual volume and band switches This unit is designed and 
built in Japan to Australian specifications (not some back-yard operation in 
Hong Kong as many 'rubbishy'units). 

Don't be fooled by other units you may see around — this has been designed 
'from the ground up'as a radio direction finder. It is in no way an 'adapted' 
portable receiver. The extra bands were added to the DF as extra value. 


Sighting guides (1° resolution) 


Covers the following AUSTRALIAN 
bands (not the useless overseas ones): 

* AM (Broadcast) Band 
530- 1600kHz 

* FM (Music) Band 
88- 108MHz 

* CB & Marine 27MHz Band 
26.8 - 27.92MHz 

* LW (Beacons, etc) Band 
150-400kHz 

* VHF (Aircraft etc) Band 
108- 174MHz 

Note: This is a true R-D-F; NOT 
an 'adapted' portable receiver 


FRee 

With every Radio Direction Finder we give 
you FREE, a listing of all long wave beacons, 
etc, plus the standard AM broadcast stations - 
all you need to know for accurate, reliable 
direction finding. 


“I found the DICK SMITH DIRECTION FINDER 
worked very well even when over 100 miles from the 
station. The good bearings on both Tasmanian and 
Victorian radio stations made navigation extremely 
simple." 


He says: 


HANS 

THOLSTRUP 
USED THE R.D.F. 
TO CROSS BASS 
& TORRES STRAIGHTS. 
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Ideas for experimenters 


GO/NO-GO DIODE/TRANSISTOR 
CHECKER 




DIODE EQUIVALENT 
OF NPN TRANSISTOR 



DIODE EQUIVALENT 
OF PNP TRANSISTOR 


A diode can be checked by 
connecting it between C and E. If LED 
1 lights the diode is OK and its anode 
is connected to C. If LED 2 lights its 
cathode is connected to C. If both 
light it is a short circuit suitable only 
as a link! 

To check transistors with known pin 
connections, set VR1 at maximum 
resistance and connect the transistor. 
Advance VR1 until one LED lights. If 


LED 1 lights it is NPN, PNP if LED 2 
lights. If both light you have a 
three-legged link. If neither light you 
have a three-legged fuse! 

To check transistor connections, if 
unknown, short two of its leads 
together and check as for a diode 
making note of which lead/leads 
respond as anodes. Short two other 
leads together and do it again. Refer to 
diagrams above. 


PRECISE AUDIO CLIPPER 

A differential amplifier makes an 
excellent audio clipper and can 
provide precise, symmetrical clipping. 
The circuit shown commences clipping 
at an input of 100 mV. The output 
commences clipping at ±3 V. Matching 
Q7 and Q2 is necessary for good 
symmetrical clipping, however, if some 
asymmetry can be tolerated this need 
not be done. 



LED RF INDICATOR 

An RF output indicator using a LED 
is very useful for monitoring the 
output of a transmitter. This circuit 
will give indication from a 5 W 
transmitter. The capacitor Cl and the 
RFC are chosen for the appropriate 
frequency. The RFC could be replaced 
by a resistor for wideband use. The 
sensitivity depends on the value of Cl 
and the resistor used if the RFC is 
replaced. For high power transmitters, 
Cl could be a small 'gimmick" 
capacitor. 

ELECTRONICS TODAY INTERNATIONAL 
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What speaker deaiqne 
fTlichael C. Phillips ha$ 
to iay on the Colei 
4001 iupertweeter 



"With many so-called high- 
frequency units, response falls off 
rapidly after 12 to 14 kHz. 
Response may seem smooth, but 
because they do not reproduce 
the last octave, the overall sound 
image lacks definition. 

"This is why I recommend the use 
of a high-frequency unit like the 
Coles 4001. To maintain definition. 
"There is usually a compromise in 
trying to extend response in the 
lower frequencies so the unit can 
be used in two- and three-way 
systems, and this requires a large 
diameter dome. 

'"The reason the 4001 achieves 
such extended frequency 
response at the top end is because 
no such compromise has been 
made. It has a small diameter 
dome, a low-mass diaphragm and 
a high-energy fine-gap magnet. 
This also gives it exceptional 
transient response. 

"Correctly integrated in a 4-way 
system, the 4001 is capable of wide, 
smooth response even off axis." 

Other designers who have chosen 
the Coles 4001 Super-Tweeter in 
their speakers include B. Webb, 
who designed Cambridge 
speakers and then his own Webb 
marque, John Bowers of B. & W. 
and Spencer Hughes, late of the 
BBC — who designed the Spender 
studio monitors which the BBC 
now uses. 

Now, you can use it too, and add 
the missing highs to your speakers. 

For details, write to: 




International Dynamics (Agencies) Pty. Ltd. 

23 Elma Road, Cheltenham 3092 (Melbourne) 
Victoria. Telephone (03) 95 0366. 

Telex 32955. 
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Ideas for experimenters 


DOORCHIMES DELAY 



Ever get tired of people who 
repeatedly press your doorbell? 

With values shown, this simple circuit 
will permit one operation every 10 
seconds or so. Capacitor Cl charges 
through R1 when the button is 
released. Making R1 larger will 
increase the delay. 


FLICKER-FREE FLUORESCENT 
STARTING 

Here is an extremely simple, yet 
effective modification which will 
eliminate the annoying flickering when 
a fluorescent lamp is first switched on. 

The modification consists of 
inserting a diode (P.I.V. about 600 V) 
in series with the starter. This results 
in a fairly heavy current on initial 
switch-on, which heats the filaments 
quickly. When the starter contacts 
open again, the lamp fires im¬ 
mediately. 


100,000M£2 DC PROBE? 


NOTE: The effectiveness of the 
modification, depends largely upon 
the characteristics of the starter; try 
and find one that is quick-acting. 

My original unit has been working 
successfully in my desk lamp for the 
past three years, and I've had no 
problems with dc magnetisation of the 
ballast, or excessive power con¬ 
sumption on switch-on. 



Most multimeters used for transistor 
work have an input impedance of 
20,000n/V. 

Occasionally, especially when mea¬ 
suring potentials on high impedance 
equipment, this sensitivity is suff¬ 
icient. The circuit shown, however, 
presents neglible loading on the 
circuit under test. 

A 741 op amp is used with 100% 
AC and DC feedback to provide a 
typical input impedance of lO 11 ^ 
and unity gain (or so the contributor 
claims, Ed.). 


Due to the possibility of hum and 
RF pickup the input leads should be 
kept as short as possible and the 
circuit should be mounted in a small 
earthed case. 

The output leads may be as long as 
required since the output impedance 
of the circuit is a fraction of an ohm. 

With no input the output level is 
indeterminate. This state of affairs can 
be changed by including R1 in the 
circuit, though this lowers the input 
impedance. 


You can’t 
buy Sonab 
just anywhere. 


Here’s where 


you can: 


NEW SOUTH WALES 
SYDNEY 

Instrol Hi F i Centre 
Cm King A Pill Sts 

BROOKVALE 

Riveuna Hi Fi 549 Pittw.iter Road 


CHATSWOOD 

Autpl Syslpms 639 Pacific Highway 

CROWS NEST 

Insoond I OR West Street 

EASTWOOD 

Inslroi Hi Fi Centre The Eastwood Centre 
FAIRFIELD 

Ring I I liM.ltK S 31 Warp Street 

GLADESVILLE 

Hi F i Hut 309 Victoria Road 

HURSTVILLE 

•to. Meate 191 Forest Road 
Ni-Isomill HI M King Georges Road 

MIRANDA 

Miranda Hif t tog Level Miranda Fair 

MONA VALE 

WarnngaliH. I . Shop 5 Mona Vale Court 

PARRAMATTA 

Miramti Hi F • .’4 Darcy Street 

Miranda Hi F ■ Westfield Shoppmgtown 

Parramatta Hi F i 99 Philip Street .. 


CAULFIELD 

Sound Craftsman 61 Kooyong Street 

DANOENONG 

G W Williams 248 Lonsdale Street 

FRANKSTON 

Instrol Hi Fi Centre 29 Keys Street 

GEELONG 

EAR Wholesale Sound Spectrum 


17 2 Moorabool Street 

HAWTHORN 

Tivoli Hi Fi 667 Glenlerry Road 


MOORA8BIN 

Southern Sound 963 Nepean Highway 

RICHMOND 

Encel Electronics Ply Ltd 431 Bodge Fload 


TOORAK 

OmmSound 143 Canterbury Road 

SOUTH AUSTRALIA 
ADELAIDE 

Allans Music Limited 58 Gawler Place 
Ernsmith & Co Pty Ltd 50 King William Street 
Sound Spectrum 33Regenls Arcade 
Hi Fi Acoustics 281 Rundie Street 


RYDE 

Moss Photographies 
Regional Shopping Centre 


BLACKWOOD 

Blackwood Sound Centre 
4 Coromandel Parade 


WOOLLAHRA 

Artra Oisplavs 85 Queen Street 

NSW COUNTRY 
ALBURY 

H.iberoi hts T V Service 
610 Dean Street 


Alleyn A Jacob 59 Commercial Street 


WESTERN AUSTRALIA 
PERTH 

Alberts TV A Hi F. Centre 282 Hay Street 


BALLINA 

Bogaards Electronic Services 
30 Cherry Street 


BEGA 

Easdowns Photographies 187 Carp Street 

COFFS HARBOUR 

Nitronics Hi Fi Shop 3 Centrepoml Arcade 


FORBES 

Scotty Wallace 58 Rankm Street 

FORSTER 

Forster Colour Television 

Shop 16 Forster Tower Wallis Street 


MAITLAND 

Hunter Valley Electronics 4 78 High Street 

NEWCASTLE 

Newcastle Hi Fi 642 Hunter Street 


Alberts T V A Hi Fi Centre 396 Murray Street 
Lest* Leonard Shop U 8 City Arcade 

VICTORIA PARK 

Alberts TV A Hi F: Centre 
642 Albany Highway 

QUEENSLAND 

BRISBANE 

Reg Mills Stereo Centre '97 Elizabeth Road 
Stereo Supplies 95 Turbot Street 
Tel Air Electronics 187 George Street 

CAIRNS 

Brian Bell Total Sound Centre , 

476 Mulgrave Street 

INALA 

Allens Music Centre Civic Centre 

IPSWICH 

Ipswich Hi Fi Centre 61 Limestone Street 

MACKAY 

Mackay Audio Centre River Street 

MARYBOROUGH 

Keller Electronics 94 Ellena Street 

MILTON 

Gipps Electronics 12 Douglas Drive 

NAMBOUR 

lanL Jones Pty Ltd 101 Currie Street 

SOUTHPORT 

Southport Hi Fi 34 Nmd Street 


ORANGE 

Anno s Hi Fi 316 Summer Street 

PORT MACQUARIE 


TOOWOOMBA 


Melody VHage Electronics 66 Clarence Street Humphries Hi Fi 277 Margaret Street 


WAGGA 

Haberechts 128 Baykss Street 

WOLLONGONG 

Sonarta Mus*c 6 Crown Lane 

ACT 

MANUKA 

Pacific Stereo 

Shop 1 7 Upper Level Style Arcade 

VICTORIA 

MELBOURNE 

Allans Mumc Limited 276 Collms Street 
Instrol Hi H. Centre 375 Lonsdale Street 
Southern Sound 337 Latrobe Street 


REDCLIFFE 

Hi Fi Sales (Old I Pty Ltd 

Shop 24 Kippa Ring Shopping Village 

Anzac Avenue 


TASMANIA 

HOBART 

Quantum Electronics Pty Ltd 
Cnr Liverpool and Harnngton Streets 

BURNIE 

James Loughran & Sons Pty Ltd 
29 31 Wilmot Street 


OEVONPORT 

James Loughran & Sons Pty Ltd 
70 Rooke Street 

LAUNCESTON 

Wills A Co Pty Ltd 11 The Quadrant 


Sonab 


of Sweden 



















































Think _ 

SilinDtiCS 

■-■Think 

PHILIPS 


DESIGNER’S CHOICE 


Here are the audio ICs you'll need to build up FM 
tuners, Pre-amps or Power amplifiers. Whether 
you are a manufacturer, serious hi-fi buff or 
simply a hobbyist you’ll find the best of European 
and American designs in this range from Philips 
and Signetics. 

■ FM AMPLIFIER/MIXER 

SD6000 

■ AM/FM CHANNEL RECEIVERS 

TBA570, TBA700 

■ AM RECEIVERS 

NE546, TCA440* 

■ FM DETECTOR/LIMITERS 

ULN2111, TBA750A TCA420A, 
TCA770 

■ FM GAIN BLOCKS 

ULN2208, ULN2209 

■ FM IF SYSTEM 

CA3089 

■ STEREO DECODERS (PLL) 

TDA1005, UA758 (MC1310E) 

■ DUAL LOW NOISE PREAMPS 

LM381, LM382, LM387, NE542; 
PA239, TCA490 (UA739) 


■ DC CONTROL CIRCUITS 

TCA730, TCA750 

■ ELECTRONIC TUNING STABILISERS 

TAA550, TCA530, TCA750 

■ POWER DRIVERS 

NE540, SE540, NE541* 

■ POWER AMPLIFIERS 

TBA810,* TCA760B, TDA1004, 
TDA1010,* TDA2611 * 

When buying audio ICs from your local 
component supplier be adamant that you will only 
accept Philips/Signetics. You want the best. If he 
can’t supply from stock ask him to order in for you. 
And if at the same time you need 
semi-conductors, ask for Philips transistors, 
Darlington transistors, diodes and rectifiers. 
They’re Australian made - and by supporting the 
Australian industry you help them support you. 
Good business - good sense. 

Philips Electronic Components and Materials, 

P.O. Box 50, LANE COVE, 2066. 

Sydney 421261, 420361; Melbourne 6990300; 
Adelaide 2234022; Brisbane 2274822; 

Perth 654199. 

♦(available soon) 



Electronic 
Components 
and Materials 


PHILIPS 


153.0182 






EDUCAL 

AM-FM STEREO TUNER KIT 



FEATURES 

• PRE-ALIGNED FM MODULES (3) 

• MONO/STEREO 

• LOCALLY PRODUCED— 
NOTIMPORTED 

• 4 PRE-SET STATIONS ON FM 

• FULL RANGE MANUAL 
TUNING AM-FM 

• 75 or 300fi INPUT 

• A.F.C. 

• STEREO BEACON 

• PROFESSIONAL FINISH 


THE KIT SPECIALISTS 

No. 1 IN PRICE WHERE IT REALLY COUNTS 


STEREO-AMP KIT 

30 WATTS/CHANNEL RMS 
FREQUENCY RESPONSE 8Hz-30 kHz 
(3dB down) 20Hz-20kHz (FLAT) 
DISTORTION 0.1 % INTO 8fi 
FULL BASS & TREBLE CONTROLS 
LOUDNESS CONTROL 
DIN SOCKET PHONES SOCKET 
TEAK VENEER CASE 
MAG. CARTRIDGE INPUT 
AUX. INPUT TAPE INPUT 


SPECIFICATIONS 

TUNING 88-108MHz 
BANDWIDTH 300KHz 
IF. 10.7MHz 
I F. REJECTION 65dB 
IMAGE SUPRESSION40dB 
A M. REJECTION 40dB 
CHANNEL SEPARATION 
38dB (min.) 

DIMENSIONS 
1 3.75" x 10.5" 
x 4.25" 


ALLOW 
P & P + INS. 
$2.50 


$79 


NOTE ALL KITS EX STOCK SENT RETURN MAIL 

MAIL ORDERS BOX No.182, CARLTON SOUTH, VIC. 3053. 


OR EDUCAL, 21 WELLS AVENUE, 

BORONIA, VIC. 3155 (Tel. 762 5713). 


Mechanical Enterprises, Inc. 
Springfield, Va — U.S.A. 


SPECIAL OFFER: A PROFESSIONAL KEYBOARD 

Drfrp h Th? s a L« n = erpriS f5 0f, ? r,h f i T pro,essional ke V board ataspecial introductory 
price. This offer is valid only while stocks last. y 
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For further details contact: 



GENERAL ELECTRONIC SERVICES 

99 Alexander St, Crows Nest 
_ Phone 4392488 


• Gold V-bar contacts with typical life 
of 20 million operations. 

• USASC11 encoded 

• 69 characters and 6 control 
functions 

• Glass epoxy PCB with metal 
mounting frame 

• TTL compatible 

• Double shot molded keytops 


Adelaide: 42 6655 
Brisbane: 27 74311 
Canberra: 95 9138 — 82 3581 
Melbourne: 598 9207 
Newcastle: 69 1222 
Perth: 25 5722 
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PTY. LTD. 


delSound 


P.C. BOARDKIT 
$4.50 

Build your own P C. boards, 
includes P C. Board 150 x 150 
etch pen 1002 etchant blank P.C. 
Board also available. 

GENERAL PURPOSE 

experimenters 

BREADBOARD 
$29.00 

components ' y ^! S of 

! 5 S 5°mmov 9 er re 5 q 0 U 0 r r ,65 "° 
contacts 00 /on 9 life 


BRISBANE 
3917048 35 L0GAM RD W00LL00NGABBA 4102 
525240 32 AMELIA ST FORTITUDE VALLEY 4006 
MAIL ORDERS ACCEPTED ADD 15 PER CENT to $25 1 0 PER CENT OVER 


SOLDERING IRONS 
ADCOLA 240V 

S30 12W . $10.50 

S50 16W . $11.35 

S65 21W . $12.15 

DUAL TEMP 

D30 21W . $15.75 

D50 30W . $16.75 

D65 40W . $17.95 

TEMP. CONTROLLED 

T30 40W . $25.92 

T50 60W . $27.20 

T65 85W . $28.95 


^X'p.c- 

into A A' 2 .5* ,npo> 

-ens'" v '' v K res'S'o r V u P e ncy 


SOLDER 

Hobby Pack 45c. 
500G.M. Reel 40mm 
$6.40 


\N*HL i 

COr r?' e l48 m 50. 1 

batts. Mams 

charges 


SANKEH 




HYBRID 




*?’ 0 » SOM? oitg e. 

^'«Vi»1X s s K 


Po 


*/fs a 5 01V 

COmp °c e n (Son Com Pr(Se 


50 


ea. 


50|/y 


SCOPE 3.3V 

Mini scope 75W 
$15.50. 

Superspread 150W 
$14.10. 

Transformer Suit 
$14.95. 12V 

Superspeed 
$19.90. Cordless 
(rechargeable 
watts) $45.00. 

vibroscope 


HARDWARE 

8R dil sockets 40c. 14 
p dil sockets 45c. 16 p 
dil sockets 50c. 24 p dil 
sockets 1.00. 40 p dil 
sockets 1.20. T03 

Sockets 30c. P.O.B. 
pins .04” $1.00/100. 
P.O.B. pins .052 
$1.20/100. Pin 

connector suit 

$3.00/100. .052 


HEATSINKS 

SUIT T05 40c; T018 25c; T066 75c: 
T03 80c. 

LIGHT DUTY 

6.2°C/WATT 2 ' $1.60 
3.9°C/WATT 4” $2.70 


. HEAVY DUTY 

/ 1 9°C/WATT 2" $2.55; 3 
f $3.15. 1.3°C/WATT 4 
$3.50; 6" $4.50 


C.B. RADIO 
‘UNIVERSE’ CB 747 INC MIC 
Post & Pack $4.00 

[23CH 5 WATT o Automatic noise limiteri 
|o Delta tuning switch (tor-freq. variation)! 
fo Dual facility meter for measuring signals, 1 
V& relative power out put. o P A. facility 3.5WI 
►by adding external speaker Loaded aeriaU 
■suit $29.00 


^ DIGGERMAN ELECTRONICS 

P.O. Box 33, Coramba, IM.S.W. 2466 

Keep electronics a hobby and not a luxury , compare our prices 
and buy from us. Same day turnaround service. Quality assured. 


"\ 


QUALITY ELECTROLYTIC 
CAPACITORS: 


Cap. 

upright 

16V 25V 

axial lead 
16V 25V 

luF 

6c 

7c 

8c 

9c 

4.7uF 

6c 

7c 

8c 

9c 

lOuF 

6c 

7c 

9c 

10c 

22uF 

7c 

8c 

9c 

11c 

33uF 

8c 

9c 

10c 

13c 

47uF 

9c 

10c 

11c 

14c 

lOOuF 

11c 

12c 

13c 

17c 

220uF 

13c 

17c 

15c 

20c 

470uF 

18c 

23c 

21c 

32c 

lOOOuF 

24c 

37c 

31c 

40c 


LEDs: 25c ea. 
big red with clip 

ZENERS: 15c ea. 
400mW 5% E24 
values 3V to 33V 

RESISTORS: l AW 

carb film 5% 

E12 values 1 
Ohm to 1M 
2c ea. 


SCRs TRIACS: DIODES: 

0.8A 30V C103Y — 35c 2A 400V ESp240 — 65c 1N4001 — 6c (1A 50V) 

4A 30V C106Y1 — 40c 6A 400V SC141D — $1.30 1N4002 — 7c (1A 100V) 

4A 400V C106D1 - 75c 10A 400V SC146D - $1.50 1N4004 - 8c (1A 400V) 

8A 400V C122D — $1.05 25A 400V SC260D — $2.50 1N4007 — 10c (1A 1000V) 
25A 400V C37D — $2.50 DIAC: ST2 — 35c 1N414B — 6c, $4.50/100. 

Chart to identify all leads plus triggering details - 15c 


POTENTIOMETERS: 47c ea. .25 W rotarv carb. sing, qang Log. or 
I in. IK 5K 10K 25K 50K.100K 250K,500K,1M,2M. 


TR 

500 


M POTS: 15c ea. — 10mm .1W horiz. or vert: 100^2, 250^2, 

H, IK 2K,5K,10K,25K,50K,100K,25QK,500K,1M,2M. 


All goods top quality & new — satisfaction guaranteed or money 
back against goods. No minimum order. One P&P charge of 40c 
regardless of quantity. Advert current for 3 months for benefit 
of late readers. 


Special Offer 

O Dindy 


Blank Cassettes 

C 46min. ONLY 59c 
C 60 min. ONLY 79c 
C 90min. ONLY 1.09c 
C120 min. ONLY 1.39c 

• NOW MADE IN AUSTRALIA TO SCANDINAVIAN DESIGN 
& SPECIFICATIONS. 

• HIGH QUALITY FERRIC OXIDE TAPE IN SCREW TYPE BODY. 

• UNCONDITIONAL FIVE YEAR GUARANTEE. 

• 14 DAY MONEY BACK GUARANTEE. 

Order Form to: Dindy Marketing (Aust.) P/L., 

P.O. Box 555, Tweed Heads, N.S.W. 2485. 



Name . 

Address 


I enclose cheque/P. Order 

for $.including $ 1.00 

postage & insurance. Allow 
a. 3 weeks for delivery. 


2xC60~$2*OO|- 1 

post paid I_I 

C46min.l _-3 

C60min,l —] 

C 90 min. 1 .J 

C120min.I J 
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Phaser 

I find my phaser works better on six 
VA V batteries than it does on a single 
9 V type. Also I have found that when 
used with a guitar the signal to noise 
ratio is poor. Is there anything wrong 
with my unit? 

J.B., Sydney 

The lower the source impedance of the 
9 V supply the better the operation. 
One suggested method is to use a 12 V 
battery and a 78L09 regulator. 

The phaser is designed for a maxi¬ 
mum input of one volt. The trouble 
with a guitar is the big variation in 
output voltage between various makes 
and the huge dynamic range of each 
individual instrument. One way to 
improve the signal to noise ratio is to 
pluck the strings harder. It may be 
necessary to boost the signal before 
feeding it into the phaser — if you are 
getting less than 100 mV then use a 
preamplifier to bring this up to 800 mV 
- 1 V. 


Compressor-Expander 

I recently completed your Audio 
Compressor-Expander project, and after 
using it for a while I noticed a problem: 
If a drummer is beating softly on the 
hi-hat and periodically beating the bass 
drum, the level of the hi-hat increases 
when the drum is struck. The same 
effect is apparent when using a dbx 
unit. 

Is it possible to make the Com¬ 
pressor-Expander frequency selective to 
overcome this problem? 

C.M., Fairlight, NSW. 


There are two ways to make a 
Compress or-Expander frequency- 
selective. You could contrive to operate 
the unit on a particular band of fre¬ 
quencies — so the input signal goes to a 
crossover unit and certain frequencies 
then goes through the unit and into a 
mixer where they recombine with the 
rest of the spectrum. The other way is 
to compress (or expand) the whole 
audio spectrum - but under the control 


not of the whole spectrum (as in the 
original unit ) but of selected 
frequencies. So, in the situation you 
describe, the frequency of the bass 
drum could be filtered out from the 
control circuitry so it has no effect on 
compression. 

Somewhere in the control circuit we 
have to place a filter to stop unwanted 
frequencies from controlling the gain of 
unit. A series-resonant coil and 
capacitor in the control loop will 
short these frequencies to earth as in 
Figure 1. The response of this filter is 
notch-shaped. At the rejection 
frequency X L = X c = approx 500 ohms. 
This would give a Q of two - the 3dB 
band would be 150 Hz wide at 300 Hz, 
500 Hz wide at 1kHz, etc. If L and C 
are chosen so Xj_ = Xc - approx 100 
ohms, the Q of the filter will be 10 - 
3 dB band 30 Hz wide at 300 Hz, 100 
Hz wide at 1 kHz. 

If it is required that the filter should 
pass frequencies above a certain figure 
and reject all below it, a capacitor can 
be inserted (in series) in the control 
circuit. Should a low-pass (high 
frequencies rejected) filter be desired 
then the capacitor should connect down 
to earth see Figure 2(b). The 

capacitor should be selected so that 
Xc = R at the crossover frequency 
(3dB down). 

The reactance of the coil or capacitor 
at any frequency can be calculated from 
the formulae: 

1 

X c = X L = 27rfL 

2 rr fC and 

Inductors for use at audio 
frequencies can be constructed in the 
same manner as those used in the ETI 
Graphic Equaliser. 

The place to insert the filter in the 
Compressor-Expander is in place of C3 
and C4, provided the filter offers dc 
isolation between the two stages (ie, if 
there is a capacitor in series with the 
signal). If the filter does not isolate 
the stages then leave C3 and C4 in 
circuit. 


R=1 k 
-WNA- 


r 


='v 1 '- A D n ,n Ch f L ter ' The values of L and Care chosen so that X 
A C 2/0 at the rejection frequency. So. for a Q of 2 at 150 h 
X C - 500i 4 • • C = 2jlF, and X L = 5009.. so L = 530 mH. 



Fig. 2. Simple low-pass and high-pass filters. The signal will be 3 
down at the frequency where Xq = R 


ELECTRONICS TODAY INTERNATIONAL — MAY 1977 


95 


























443 COMPRESSOR 
EXPANDER 



NOW AVAILABLE AS A KIT — THE RE-DESIGNED ETI 
443 COMPRESSOR EXPANDER KIT. 

FEATURES: • Level Match Control • Compress Ex¬ 
pand Control • Bypass Switch • Attack/Release Switch 
• Printed Front & Rear Panel • Woodwork 

COMPLETE KIT ONLY $98.00 

plus $2.50 freight 

FULLY ASSEMBLED $175.00 


ETI SYNTHESIZERS 


Complete module kit for the 3600 & 4600 synthesizers 
available. 

Power Supply.$55.00 

Oscillator.$33.00 

Noise Gen.$20.00 

5 Stage Mixer.$42.00 

Envelope.$31.00 

Transient 1.$24.00 

Transient 2.$25.00 

V.C.F.$23.00 

V.C.A.$14.00 

Output & Joystick.$82.00 

Ext. Input.$20.00 

All other components for both synthesizers available. 
Mixer, equalisers, amplifiers, etc. also available. 
Please send S.A.E. envelope for detailed price lists. 

For further information contact: 



405 Sussex St., Sydney 2000. 
P.O. Box K39. Haymarket. 
Telephone 211 5077. 




Full rlct.ii Is about ANT I-ST AT 1C and ALL 
ELECTROLUBE PRODUCTS available trom Australian 
Agents 


niCHAPO FOOT (AUSTRALIA) PTY. LTD 

63 HUME STREET CROWS NEST N S.W. 2065 Telephone 43-0326 


HOW TO SAVE $20 AND 
HAVE A BETTER STYLUS 



A worn stylus no longer 
means buying a new stylus 
assembly. We will replace 
(under special micros¬ 
cope) the actual diamond 
stylus in your own car¬ 
tridge. It’s a new concept 
which gives you a better 
stylus and at the same 
time saves you around $20 
by cutting middleman 
costs and avoiding was¬ 
tage of assemblies. 


: or only $24 we will replace your worn stylus with a superb grain oriented 
jlliptical stylus from Weinz, of West Germany. 

Or alternatively, for $45 we will fit the unique Weinz Parabolic Stylus, 
which is also gram oriented, and has the finest micro-polish in the world^ 
The Weinz Parabolic has no competitors. On March 17th 1977, Uwight 
Smith of the Melbourne Age wrote: 

Armed with a Garrott Parabolic, an EEI parabolic and an elliptical as a 
control, three other pairs of ears and I “blind tested” for the best sound. 
In every case, the Garrott Parabolic left the other two for dead. 

Enthusiasts all over Australia can testify to the dramatic improvements 
which resulted from having a Parabolic fitted to the following makes of 
cartridge. ADC, AKG, Audio Technica, B&O Denon, Elac, Empire, . E * c r e '’ 
Fidelity Research, Golring, Grace, Grado, Jelco, JVC, Kenwood, Micro, 
Micro-Acoustics, Miniconic, Makamichi, Ortofon, Phillips, Pickering, 
Pioneer, Sansui, Shure Sonas, Sony, Stanton, Supex, Toshiba, Win. 
Your enquires by letter or telephone are invited. Alternatively, simply post 
your cartridge to us with a cheque for $45 and we will post back your unit 
nmmntlv/ vA/ith a Parahnlic stvlus fitted. 


GARROTT BROS. 

5 Bent Parade, Black Rock 3193. Phone (03) 598-9913. 


•v 
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Mini-Mart 


We'll print /our 24 words (maximum) totally free of 
charge. Copy must be with us by the 7th of the month 
preceding the month of issue. Please, please write or pre- 
f L e ^|y R type V° ur aclv erts clearly, using BLOCK 


send your ad to — 
ETI MiniMart, 
Modern Magazines, 
15 Boundary Street, 
Rushcutters Bay, 
NSW 2011. 


WANTED: Surplus radar or medical large screen CRT diSDlav for 

2 B ° *" ia ^ 

fUte^and'fn,/^?,.*.^ AM tuner con ?P lete with RF stage, whistle 
Box 411, Griffith!'NSW.T sSo™' transistors - $1 °- p - Steffania, 

SBS wt esfstss. Tc*. 

5™J£J ri< i cn f, . ex ?write r equipped with ASCII punch/reader for 
computer terminal CCT drawing available $450.00. P. Hassett 
54 Sackville St Maroubra (02) 34-6179. nasseu, 

m?^hncL E i e ?n 144 ¥ Hz conver ter. Mosfet design dual conversion, 
$50R4tpi?«. r « C n ,Ver o2 s l, m . i,ar -Aligned repeater frequencies 
$5U. K. Steedman, Box 98, Bairnsdale 3875. 

buy I? 0 * t-7 6 - Jan 77 (Inclusive) Everyday 
Tas C 7251 g °° d cond,t,on - Darrell Berry, Exeter West Tamar 


SELL: BSRP128 semi-auto T.T.; plus EA144 cassette deck built 

AmteH $2 ,°,°iS2 W i UI s , e . p ? rate ph 982 3629 JOHN LEISEBOElt!’22 
Ambleside St Wheeler Heights Sydney 2098. 

WANT ED: copies of Top Projects volume one and two. Good 

Numurkah a yictcuia^636. Pr ' Ce Pa ‘ d ' KCith Gray 75 Quinn Street ' 

J? N J^ INC I S ex-church organ 2-manual 2Vi octave bass. All valve 

ao?Q m l ena u ce to sJ°P keyboard klicks. Nice cabinet $80 (02) 
b2b 8258 after hours (Marayong). 

|*;LL * WO calculat ° rs one 12 digit, C, CE. One 8 digit, S. 

R 90 t, percent, memorv. Batteries included. $10.00 each ONO. 
Michael Woodward, 14 Webster St. Dandenong Vic 3175. 

aic 1 r?‘t?'PiT fU i ly re £“ lat ed 5A power supply, solid construction 

4253^2 A A H T 758 O 4086 b Bert 100W 8 °' 10m a ‘ S ° " m $45 Melb ‘ 

$2™each*EC?'phone72^312"or AH 

b “ y “ C R 9- tube for telequipment C.R.O. type D52, 
or suitable sm^e beam tube, 10V/CM sensitivity T. Harkness, 38 
Dunblane Road, NOble Park 3174. 546.9176. 

fSR B -W,D. 504 Oscilloscope DC6MHz two months old 

3134 V 870 e 0095 h ° ne Ken Brown ’ *° SunhiU Avenue, Ringwood 

H?c^te S t^ LE electronic parts various prices ring (092) 650330 Dan 

WAN^ £ C *15° « e le motors 40 to 60 RPM 110 to 240 

volts. N. Eberhardt, Box 130 Holland Park. 4121. Brisbane. 


-CONDITIONS- 


Name and address plus phone number (if required) must be 
included within the 24 words allowed. 

Reasonable abbreviations, such as 25 l/Vrms, count as one word. 

Private adverts only will be accepted. Please let us know if you 
find a commercial enterprise using this service. 

Every effort will be made to publish all adverts received — 
however, no responsibility for so doing is accepted or imp¬ 
lied. 


PLEASE USE BLOCK LETTERS 




























RADIO HOUSE PIY.UD 


Me 



RADIO HOUSE PTY. LTD. 


306-308 PITT ST. & 760 GEORGE ST. 
P.0. BOX A108 SYDNEY SOUTH 2000. 

Audio Amps, Leads, Plugs, Cable etc. 

Burglar Alarm Components, Clock Radios. 
Cassette recorders & Record Players. 

Large range of hard to obtain globes. 

Multi Meters and other test equipment. 
Stylii-diamond and sapphire — 200 types. 
Transistors, Walkie Talkies, C. B. Radio. 

T.V. Antennas and all associated parts. 
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electronics today 


ADVERTISERS INDEX 


READERS' LETTERS 

No charge for replies but a foolscap-size stamped addressed e " ve ‘°P e '°*Hf 

Project queries can only be answered if related to item as published. We cannot assist if 
project is modified nor if components are otherwise than specified. 

We regret we cannot answer readers' enquiries by telephone. 

SUBSCRIPTIONS AND BACK ISSUES 

ETI subscriptions cost $14.00 per year (incl postage) within Australia. Cost elsewhere is 
$14.65 (incl postage - surface mail). Airmail rates on application. 

Back issues cost $1.00 each plus post and packing. 

We can supply only the following issues. 

1975: Feb., April, Nov., Dec. 

1976: May, Nov., Dec. 

Photostats a^e available of any article ever published in ETI. We> « t' a ? n $ V°° 

regardless of page quantity from any one issue of ETI. Thus if the article is in three 
issues the cost is $3.00. Send orders to address below. 

COPYRIGHT 

The contents of Electronics Today International and associated publications is fully 
protected by the Commonwealth Copyright Act (1968). 

Copyright extends to all written material, photographs, drawings, circuit diagrams and 
printed circuit boards. Although any form of reproduction is a breach of copyright, we 
are not concerned about individuals constructing projects for their own private use, nor 
by pop groups (for example) constructing one or more items for use in connection with 

^mmerdalTrganliatlons should note that no project or part project described in 
Electronics Today International or associated publications may be offered for sale, or 
sold, in substantially or fully assembled form, unless a licence has been specifically 
obtained so to do from the publishers. Modern Magazines (Holdings) Ltd or from the 
copyright holders. 

LIABILITY , . . 

Whilst every effort has been made to ensure that all constructional projects referred to in 
this edWor7will operate as indicated efficiently and properly and that all necessary 
components to manufacture the same will be available, no responsibility^whatsoever i 
accepted in respect of the failure for any reason at all of the project to oper ® t ® ..... 
effectively or at all whether due to any fault in design or otherwise and no r ^P° n _ s '^'' l * v 
is accepted for the failure to obtain any component parts in respect of any prp [® ct - 
Further no responsibility is accepted in respect of any injury or damage caused by any 
fault in the design of any such project as aforesaid. 
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WHY YOUR NEXT CASSETTE 
SHOULD BE A MAXELL UD 



3 THE SHELL — Even the best tape 
can get mangled in a poorly 
constructed shell. That’s why 
Maxell protects its tape with a 
precisely constructed shell, made of 
lasting heavy-duty plastic. 

No fixed guide posts are used. Instead 
Maxell uses nylon rollers on 
stainless steel pins thus elimi¬ 
nating the major cause of 
skipping, jumping and 
unwinding. 

A tough teflon (not waxed paper) 
slip sheet keeps the tape pack tight 
and flat. No more bent or nicked tape to 
ruin your recording. 

Maxell doesn’t use a 
welded seal, but puts the 
cassette together with pre¬ 
cision screws. Result — 

Maxell doesn’t jam. 


| ULTRA-DYNAMIC | 


THE RESEARCH — More than 
twenty years ago, Maxell produced 
their first reel of magnetic tape. At 
that time, Maxell made a com¬ 
mitment to produce and sell only the finest 
magnetic products their technology could 
create. 

That commitment still stands today. 


2 THE TAPE — This continuous 
research has lead to the develop¬ 
ment of the Maxell UD (ultra 
dynamic) cassette. A tape that has 
a coating of super-fine PX gamma ferric 
oxide particles with an extra smooth 
mirror-finish surface. 

All of this adds up to high output, low 
noise, distortion free performance and a 
dynamic range equaling that of open reel 
tapes. 


4 THE LEADER — A leader tape 
that has a four function purpose, 

a) Non-abrasive head cleaning 
leader (cleans recording head 
for 5 secs.). 

b) 5 second cueing line (recording 
function starts 5 seconds after the line 
appears). 

c) Arrows indicating direction of tape 
travel. 


d) A/B side mark (indicates which side is 
ready for play). 



Now you know why your next cassette 
should be a Maxell UD (ultra dynamic). 

maxell. 

The sound expert's cassette UD available in C60, C90 and Cl 20. 
Distributed by Hagemeyer (Australasia) B.V. Branches in all States. 
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Long on guts, 
short on distortion. 





No weaklings here. Pioneer’s im¬ 
proved CS Eleven-A series speaker 
systems are built tough to stand up 
to high power inputs all day long and 
come back for more til the dawn’s 
early light. 

Today’s modern recording techniques 
capture a wider dynamic range than 
ever before possible. In comparison, 
your other components merely pick 
up the sound, channel it through and 
pump it out. But, it’s the speaker 


system that must bear the brunt of 
this electronic onslaught. The CS 
Eleven-A series solves this problem 
with exciting new innovations in 
speaker technology. 

In the big, full size woofers, a carbon- 
fiber blended cone. Highly elastic, yet 
incredibly strong, this material reduces 
power loss and eliminates audible 
distortion. With high efficiency like 
this, what goes in sounding natural, 
comes out that way. In other words, 
better bass for your bucks. 

Crossover to the higher range units 
is smooth and accurate. In addition, 


front mounted level controls com¬ 
pensate for deficiencies in individual 
room characteristics. After that, a 
removable grille of acoustically trans¬ 
parent foam. Exhaustively tested, this 
material was proven to give no attenua¬ 
tion at any frequency over the full 
listening spectrum. 

There are four outstanding systems 
in the CS Eleven-A series. Such a wide 
range gives you room to match your 
other components, listening area,and 
of course, your budget. 

Pioneer’s improved CS Eleven-A 
series. Great sound because they’re 
built tough. Soft on your bankroll 
because they’re priced right. 



Maximum 

Enclosure type 

Speaker units (Type) 



Input power 

Woofer 

Mid-range 

Tweeter 

Frequency range 

CS-911A 

150W 

Bass reflex 
bookshelf 

15 inch cone 

(38cm) 

4 Inch cone x 2 

(10cm) 

3 Inch cone (7.7cm) 

2-1/4 Inch cone x 2 (5.7cm) 
(Supertweeter) 

25-22,000Hz 

CS-811A 

ME 

120W 

Bass reflex 

bookshelf 

12 inch cone 
(30cm) 

4 Inch cone x 2 
(10cm) 

3 inch cone (7.7cm) 

2-1/4 Inch cone (5.7cm) 
(Supertweeter) 

~30“- 22,000Hz- 

1A 

100W 

Bass reflex 
bookshelf 

12 Inch cone 

(30cm) 

4-3/4 Inch cone 

(12cm) 

2-5/8 Inch cone (6.6cm) 

30- 20,000Hz 

CS-511A 

7uW 

Bass reflex 

bookshelf 

10 inch cone 

(25cm) 

3 lHi 

(7.74 

:h cone 

:m) 

~35-i0,006Hz- 


Pioneer Electronics Australia Pty, Ltd. 

178-184 Boundary Road, Braeside, Victoria 
3195 Phone: 90-9011, Sydney 93-0246. 
Brisbane 59-7457. Adelaide 433379, 

Perth 24-9899. 

^PIONEER 

leads the world in sound. 

























